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Ww, \RE LOOKING FORWAKD to seeing you at the 
AW Convention to he held in Philadelphia 
from Mav 21 to most friend weleome awaits 
ind we hope that many of vou will take the 
opportunity te pet hetter acquainted with our prod- 
vets by visiting our phlintoin Florence, N. meat 
ihadelphua 
At the Convention, our products will be on display 
in Booths 21 ind 21 Come and see for yourself 
how simples of design and ease of replacement 
rake the Modern ed Mathews Hydrant a vital link 
in the fire fighting ctem of every modern, safety 


MATHEWS HYDRANTS 


Made by R. D. WOOD COMPANY 
Public Ledger Bidg., Independence Square, Phila. 5, Pa 


Manufacturers of “Sand-Spur Pipe (centrifugally cast 
in sand molds) and R. D. Wood Gate Valves 
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From Calgary 


to Rio... 


St. John to 
San Diego... 


Throughout the Western Hemi- 
sphere, Lock Joint has established 
its reputation as the pressure pipe 
of unfailing service. 

Lock Joint pressure pipe is sup- 
plied in four tested and proved de- 
signs, perfected through constant 
research. 

Whatever your water supply 
line problem may be, one of these 


four standard Lock Joint designs 
is certain to satisfy your require- 
ments and give lasting service. 

Made in all standard diameters 
from 16” to 150”, Lock Joint Pres- 
sure Pipe is designed for all pres- 
sures common to American water 
works practice. 

You are invited to inquire at any 
of our offices for complete data. 


Est. 1905 
P. O. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., Detroit, Mich. 
BRANCH OFFICES: Casper, Wyo. ¢ Cheyenne, Wyo. * Denver, Col. ¢ Kansas City, Mo. 
Valley Park, Mo. * Chicago, I. ¢ Rock Island, Ill. ¢ Wichita, Kan. ¢ Kenilworth, N. J. 


Hartford, Conn 


SCOPE OF SERVICES:-—Lock 
Joint Pipe Company specializes 
in the manufacture and instal- 
lation of Reinforced Concrete 
Pressure Pipe for Water Supply 
and Distribution Mains in a 
wide range of diameters as 
well as Concrete Pipe of all 
types for Sanitary Sewers, 
Storm Drains, Culverts and 
Subaqueous Lines. 


¢ Tucumeari, N. Mex. ¢ Oklahoma City, Okla. 


© Tulsa, Okla. 
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This demonstrates a drastic == 
‘reduction, not only in peak use 
but also. in average consumption, 
And these savings were genuine since 

as the chart shows. 


WATER METERS , / 
SAVE WATER, 


METERING ALONE IS NOT ENOUGH... 


“It must not be taken for granted,’ writes a prominent Water 
Works General Superintendent and Chief Engineer, “thot with 
the installation of meters all troubles come to on end. Meters 
must be properly maintained . . . Many a water company has 
become careless in meter maintenance, and as meter efficiency 
decreased, has looked to increased rates . . . A properly main- 
tained meter department is the most important part of any water 
system.” Trident Meters, simple, and rugged, 

with 100% interchangeability of parts, are easy 

and economical to maintain, at ‘new meter ac- 

curacy” through years of constant service. 


ANY * 50 West 50th Street * NEW YORK 20, N.Y. 
Branch Offices in Chicage, Sen Francisco, Les Angeles, Portiend, 
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Cast iron pipe is tough, husky, 
but not exactly handsome. What 
it lacks in eye appeal it makes up 


for in dependable quality. To see 


iren 


that our product’s reputation for 
quality is lived up to—and to 
strive for still higher quality— 


this Company has made sub- 


stantial investments in facil- 


ities for quality control and for 


research and development. The recently completed 
Research Laboratory and Development Foundry at 
Burlington is an important contribution to a long-range 
program of process and product development. United 
States Pipe and Foundry Company, General Offices: 
Burlington, N. J. Plants and Sales Offices Through- 
out U.S. A. 
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Written for the 
men who install 


TRANSITE 
PRESSURE PIPE 


As its title implies, this new Installa- 
tion Guide was designed especially 
for those who do the actual work of 
installing Transite* Pressure Pipe... 
a handy working tool intended to 
help the man in the field do a good 
job in an economical way. 


But it answers so many questions of 
general interest about Transite Pipe 
that it is being offered, without cost, 
to anyone concerned with the design, 
*Transite is @ registered Johns-Manville trade mark 


Available to 


construction or operation of a water 
system. 

Send for your copy today. It will 
give you a new insight into Transite’s 
many practical features that reduce 
water line installation costs . . . help 
answer some of the questions you 
may have about this Johns-Manville 
asbestos-cement pipe that is contrib- 
uting to better and more economical 
water systems for thousands of Amer- 
ican cities and towns. 
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A. By meons of the Simplex 
Coupling, o foctory-made joint. feeler goge as described or 
See page 38. poge 50. 


anyone who wants the answers to questions like these 


Can you cut, machine ond How are size ond type of 


« top Transite Pipe in the field? : thrust blocks of fittings 


A. Yes—see “Cutting Transite A. The Guide gives heipful A 
Pipe" page 72 and “Service dato, including tables, construc- « Staondord, methods are em- 
Connections” poge 91. tion, and locetion. See page 82. ployed. See pages I6, 23 and 97 


Just use the coupon—or write to 
Johns-Manville, Box 290, New York Johns-Manville 

16, N. Y. In Canada, address 199 Box 290, New York 16, N. Y. 
Bay Street, Toronto, Ontario. Please send me the Transite In- 
stallation Guide (TR-G2A) 


Name 
Organization 


Address 


‘caw’ PRESSURE PIPE 
CEMENT 


City 


How is Tronsite Pipe as- be 0 , 0 Are stenderd practices used 
Q. sembled in the trench? «for making juints ot fittings? 
/ SSS 
A. Yes—see “Making Joints 
at Fittings” page 78. 
Whot about trench 
preporation, supporting 
the pipe, and tomping? 


COMING MEETINGS 


A.W.W.A. 1950 ANNUAL CONFERENCE 
Philadelphia, Pa. 


May 21-26 
Reservation forms have been mailed to all members, and al! reser- 
vations will be cleared through the A.W.W.A. office. The 
hotels have agreed to accept no reservations for the 1950 Con- 


ference except as they are requested on the standard form pre- 
pared by the A.W.W.A. 


Accommodations at Twelve Hotels 
All Technical Sessions and Exhibits at Convention Hall 


May 11-13—Pacific Northwest Section at Hotel Winthrop, Tacoma, 
Wash. Secretary: Oscar P. Newman, Boise Water Corp., 


toise, Idaho 


June 29-New Jersey Section Clambake and Outing, Germania Park, 


Dover. Secretary, C. B. Tygert, Box 178, Newark 1, N.J. 
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Dowell Service increased water output 100%! | 


Water wells need cleaning, too. This company If you have a cleaning problem .. . a place whe 
has a 33-year-old well in which volume had been deposits are causing a maintenance headache . 
cut by scale incrustation and corrosion deposits call Dowell. Skilled cleaning engineers are ava 
on the well screen, pump, tubing and on the face able for consultation at no obligation. 

of the producing formation itself. Dowell Service 

quickly removed these deposits in a few hours : 

without removing the pump and column. Water Other recent Dowell jobs: 

production was increased from 64 to 135 g.p.m. Cap Colones. fer aren eofnery. 

with a drawdown decrease of 27 feet. Cleaning so successful that maintenance engineers 

Dowell Service may be the answer to your clean- plan to make Dowell Service an annual job. 

ing problem. Profit-stealing deposits in steam . 

generators, condensers, gas washers, water lines Two Blast Furnace Gas Scrubbers cleaned in 8 hours. 

. in hundreds of different types of process 48 hours apiece required when cleaned mechanically. 
equipment . . . can be removed chemically. 
Dowell engineers fill the equipment with liquid 
solvents that flow wherever steam and water go leer wore beth deaned in eper- 
and are designed to remove the deposits in a few ation requiring only 24 hours. 
hours without dismantling. 


DOWELL INCORPORATED . TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


New York 20 Buffale 2 Kansas City § ML. Pleasant, Mich. 
Boston 16 Cleveland 13 Wichita 2 Hamilten, Ohie 
Philadelphia 2 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 
Baltimore 18 Detreit 2 Heuston 2 Salem, 
Wilmington 92 Chicage 2 New Orleans 12 Borger, Texas 
Richmend 19 St. Lewis 8 FL. Werth 2 Midland, Texas 
Jacksonville Indianapets Shreveport 69 Wichita Falls, Texas 
Atlanta outs ville Anniston, Ailsbama _Lalayette, La. 


Long Beach, Oakiand, Casper: Dowell Asseciate—internaiional Cementers, Inc. 
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‘he consuming public will long remember a brief siege of unpalatable water 
even though they receive a perfect water supply for the remainder of the year. 

Your best insurance against these consumer complaints is to keep an ade- 
quate supply of Aqua Nuchar Activated Carbon on hand. Then, when a sud- 
den taste or odor appears, it can be quickly controlled by large dosages of 
carbon. But remember, there seems to be a common inclination not to use 
the required high doses during short periods of intense tastes and odors. This 
is definitely a false economy when measured in terms of long range consumer 
relations. 

Many water plant operators control tastes and odors and their customers 
tempers by constant small dosages of Aqua Nuchar Activated Carbon. This 
prevents a sudden taste or odor condition from getting out of control, since a 
relatively small increase in the amount of Aqua Nuchar will quickly restore the 
palatability of the water. 


OTHER PRODUCTS: Snow Top Precipitated Calcium Carbonate * Nuchar 
Activated Carbons * Liqro Crude Tall Oil * Tallene Tall Oil Pitch * In- 
dusoil Distilled Tall Oil * Tallex Abietic Acid * Sulfate Wood Turpentine * 
Alpha Pinene * Beta Pinene * Polycel Cellulose Fibers * Indulin (Lignin) 


| Plan to attend the A. W.W. A. Annual Convention at Philadelphia, May 21-26 | 


CHEMICAL SALES 
division west virginia pulp and paper company 


WEW YORK CENTRAL BLDG. PURE Of BLDG. PUBLIC LEDGER BLDG. LEADER BLDG. 


230 PARK AVENUE 35 £. WACKER DRIVE INDEPENDENCE SQUARE 526 SUPERIOR AVE. N.W. 
WEW YORK 17, MH. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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THE RESIDUAL RECORDER 


so good they order MORE.. 
at HOUSTON, TEXAS 


All the advantages of residual re- 
cording such as improved chlorine 
usage, better chlorination control and 
smoother plant operation typified by 
these and other installations at Cleve- 
land, Richmond, Kansas City, and At- 
lanta can be obtained for your plant 
too. Just call your nearest W&T Repre- 


sentative for full details today. 


For precision feeding of treatment chemicals use 
the W&T Merchen Scale Feeder—handies from 
ounces to fons per minute, uses a constant speed 
weigh belt, and hes a screw type feed section. 


¥ 
where o WAT Residval Recorder was instolied on 4 
trie! basis end for several months pu! through o 
stories ef rigorous, execting tests af six of the 
Houston Woter Plants. a 
The performance of the Recorder in these tests See | ‘ 
ls described by Mr. E. N. Baldwin, Director of ‘ 
Utitities, whe writes in @ recent letter “***We 
heve found thet it eliminates the ineccurecies 
essocicted with ali colorimetric tests ond provides 
eviomatically recorded results for permonent 
records. As result of our experience, we ore 
now instelling four Residve!l Recorders ot os ty 
mony of ovr woter plents.” x 
at 
At the 85 mgd Dolecariio Filter Piont serving the 
nation’s capitel, WET Residual Recorder wos 
instolied to measure the residual of the filter 
° eMfivent. The rewits were so effective thet Mr. 
fo lad at E. A. Schmitt, Head Engineer, Chief of the Water 
' Supply Division writes. 
“***The need for knowing thet the health of 
the consumer is safeguorded is of such impor- 
tance that this office 1s purchosing six odditionol 
recorders for installation of its 85 mgd Dolecerlia 
rapid send plent and ot the 100 mgd McMillon 
ped slow sond plont. These units will give chlorine 
residual semple readings at strategic points in 
xii 
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Water Works Industry—Healthy or Anemic? 
By Louis R. Howson 


A paper presented on April 4, 1950, at the Canadian Section Meeting, 
Niagara Falls, Ont., by Louis R. Howson, Partner, Alvord, Burdick 


& Howson, Chicago. 


ILLING Water, the now familiar 

symbol of the water works in- 
dustry, is a real work horse. If he is 
to continue to be able to perform his 
duties and to meet the ever increasing 
demands for more service, he must be 
provided with the food which gives him 
the energy required. That food is dol- 
lars, in an amount sufficient to maintain 
the physical structure and provide for 
its orderly growth. A horse cannot de- 
velop on a deficient diet. Neither is it 
possible for Willing Water to perform 
adequately the services expected from 
him and to broaden his usefulness fur- 
ther, unless he is provided with the sus- 
taining revenues. 

Some water works operators are de- 
ceived by the fact that their utilities are 
enjoying a net revenue in dollars equal 
to or greater than any previously ex- 
perienced. But today’s dollars have 
only approximately half the purchasing 
power of prewar dollars. Therefore, 
the actual net income, as measured by 
what it will purchase in new construc- 
tion, is only about one-half of what it 


formerly was. 
for a water works to sustain a healthy 
development on the same number of 
dollars (now worth 50¢) as it formerly 
had than it is for a horse to thrive on 
the same volume of feed which, through 
the operation of inflationary costs, has 
gradually been reduced from 100 per 
cent oats to 50 per cent oats and 50 per 
cent sawdust. Such a diet is fatal to a 
horse and such a stretching of the dol- 
lar will certainly stifle the service which 
water utilities can perform. Starvation 
is not in the interest of either the owner 
or those who use the service. This 
applies equally to horses or utilities. 


Effect of Inflation 


It is no more possible 


At present approximately four-fifths 
of all North American water utilities 
are publicly owned, but economic laws 
affect publicly and privately owned 


water works alike. For both types, the 
ability to survive, serve adequately and 
expand as needed depends, in the final 
analysis, on the adequacy of the revenue 
derived from furnishing the service. 
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LOUIS R 


The charges for water service in most 
publicly owned plants can be adjusted 
hy the governing body. Any deterrent 
to allowing the water utility adequate 
revenue is usually political—the belief 
that increasing rates is not popular or 
politically expedient. In Chicago, for 
example, much needed filtration cannot 
he financed without a rate increase. 
Those in charge hesitate to impose one 
even though a rise as great as 50 per 
cent would cost two-thirds of the city’s 
families less than 1¢ each per day. It 
would appear that, since trolley fares 
have been increased 7¢ per ride, lé a 
day per family would be a cheap price 
to pay for filtered water instead of a 
heavily chlorinated, safe, but frequently 
turbid, product. 

Private utility rates are usually regu 
lated by commissions. For 50 years 
utilities were generally allowed to earn 
a fair return on “fair value.” During 
that period capital additions to water 
works increased at a rate 24 times as 
rapid as the population growth. Serv 
ice became the best in history and in the 
world, Under the “iair value” theory, 
the utilities’ revenues tended to keep 
pace with the changing value of the 
dollar. 

Since costs have risen so rapidly, as 
the result of World War II, some com- 
missions have turned to “original cost” 
as the rate base. If the same rate of 
return before the war, 
the utility receives the same number ot 
dollars as it did then and can buy only 
half as much with them, while the pur- 


is allowed as 


chasing power of its return to the stock- 


holders is also cut in half. The net 


results will inevitably be inability to 
finance new construction requirements 
and, thus, an anemic utility. 

Value is a measure of future useful- 
A water works seeking adequate 
rates has to furnish the service, col- 
lect its revenues under the new rates, 


hess 
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and expend for operation, maintenance, 
taxes and return to investors the money 
to be collected in the future. Rates 
must necessarily reflect that fact if they 
are to be equitable. Six per cent re- 
turn on yesterday’s cost will not 
finance tomorrow’s requirements. 


Revenue and Expenditure 


In 1947 the author presented a paper 
on adjusting rate structures to meet 
rising cost levels (1). In preparing 
that discussion, the operating statistics 
of a group of 100 water works, serving 
a total population of about 9,000,000 
(10 per cent.of the North American 
urban total), were secured and analyzed 
for the period 1941-46. During that 
period, because of the all-out war effort, 
the maintenance expenditures of utility 
properties were pared to the bone and 
other than the most essential construc- 
tion was deferred. Also, during the 
war period the costs of most materials 
and, to a considerable extent, the cost 
of labor were either frozen or controlled 
at levels below what they would have 
heen without such action. 

The effect of the above factors was 
that during the war period the relation 
of operating costs to gross revenues re- 
mained substantially stationary and, in 
the 100 plants studied, was approxi- 
mately 50 per cent. The year 1946, 
however, saw the release of many con 
trols and the full release of restrictions 
on wages, at least in the United States 
With the taking up of the slack in main- 
tenance and the resumption of construc- 
tion, the operating ratio of expenses to 
revenues rose sharply and the costs of 
materials needed for new construction 
likewise jumped. 

In connection with the present paper, 
it has not been possible to collect and 
study the operating statistics of the 
100 utilities previously mentioned. 
Comparable records, however, have 
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been studied for a smaller group of 
cities, with a total population of about 
2,500,000. The data for these cities, 
which were all included in the original 
study, are available for the years 1946 
through 1949. 

The smaller group of plants studied 
had an operating ratio (ratio of ex- 
penses to revenues) of 46.7 per cent in 
1946, compared with 54.2 per cent for 
the 100-plant group in that year. The 
ratio for the smaller group increased 
to 50.8 per cent in 1947, 51.5 in 1948 
and 53.8 in 1949. In Fig. 1, these data 
have been used as a basis for projecting 
the 100-plant curve from 1946 to 1949. 
The resulting 1949 operating ratio for 
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the 100 plants is approximately 61 per 
cent. In other words, although before 
and during the war 50 per cent of the 
gross revenue was available for fixed 
charges, taxes, depreciation and new 
construction, only 39 per cent was left 
in 1949, 

In 1945 the average gross revenue 
per customer in the 100 water works 
was $32.10; in 1946 the plants herein 
studied had a gross revenue per cus- 
tomer of $33.90, which increased to 
$36.50 during 1949. The annual op- 
erating expense before taxes and de- 
preciation of the properties now studied 
has increased $3.30 per customer from 
1946 to 1949, so that the actual net be- 
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fore taxes has decreased from $17.70 
in 1946 to $16.90 in 1949 (about 5 per 
cent). These figures compare with 
$14.65 net per customer before de- 
preciation for the 100 plants in 1945. 
Prior to the war the water systems 
used approximately 50 per cent of 
their gross revenues for operation and 
maintenance, 25 per cent for fixed 
charges and 25 per cent for new con- 
struction. With a 6l per cent operating 
ratio in 1949, the net per customer 
would be about $14.25 (3 per cent less 
than the $14.65 figure for 1945). For 
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all practical purposes, the growth in 
revenues has substantially paralleled the 
increase in operating and maintenance 
costs. If it assumed that fixed 
charges have remained constant, the 
amount available for plant expansion 
has also remained constant at about 
$7.35 per customer per year. But that 
amount will build only about half as 
many mains, filtration plants and the 
like as in 1940, The other $7.35 per 
customer must come from increased 
revenues. 

No water works is ever static. 
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just as much the obligation of the man- 
agement to provide the funds necessary 
for orderly expansion and development 
as it is to maintain and operate the 
property. The money for that develop- 
ment can be secured, directly or in 

directly, only from the water works rev- 
enues. Where construction can be cur 
rently financed without borrowing, ex- 
perience has shown that method to be 
the best and cheapest. Financing in ad- 
vance from earnings results in savings 
of approximately 40 per cent in capital 
and interest over a long period. 
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Expenditure 

Since approximately 25 per cent of 
the revenue dollar has been expended 
for new construction in the past, and 
since the cost of all construction work 
has greatly increased in the postwar pe- 
riod (and, judging from other wars, will 
never again materially decrease) 1 1s 
important to keep up to date on how 
much construction the dollar will buy 
Probably the most generally recognized 
index of construction cost is that com 
piled by the Engineering News-Record. 
Figure 2 shows that index in graphical 
form from 1913 through 1949, with 
1913 taken as 100. 

In the period 1925-45 the water 
works of the United States spent an 


HOWSON Jour AWWA 
average of $120,000,000 a year for new 
construction. Beginning with 1941 
construction was necessarily curtailed. 
The volume of water works construc- 
tion from 1940 through 1949 is shown 
in Fig. 3. In this period, however, the 
dollars spent for new construction do 
not fairly represent the volume of con- 
struction which could have been pur- 
chased for the same expenditure at 
Therefore, the pre- 
war dollar equivalent of actual expendi- 
tures since 1940 has also been plotted 
It is apparent from this diagram that, 
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although $207,000,000 was spent in 


the United States for water works con- 
struction in 1949, the volume of con- 
struction was still below 
for the two prewar decades. 


the average 


This accumulated deficiency, shown 
by the shaded area in Fig. 3, was equi- 
valent at the end of 1949 to more than 
three years of normal prewar construc- 
tion in the water works industry. At 
present prices, it will require the ex- 
penditure of $750,000,000 to bring wa- 
ter works facilities abreast of the point 
they would have reached had there been 
no war. Instead of spending $120,000,- 
000 a year for new construction as in 
the prewar period, $200,000,000 to 
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$250,000,000 must now be expended, 


and to recover the ground lost during 
the ten-year war period, the total capital 
expenditures for water works must 
average $300,000,000 annually over the 
next decade. That will require an in 
crease in revenue of about $2.25 per 
capita, or 35 per cent 

It is important to bear in mind that 
facilities, not dollars, furnish water 
service, and it is the ability to maintain 
the growth in facilities that determines 
whether or not water works are ade 
quately meeting their present and fu 
ture obligations. Unless the growth in 
facilities is at least equal to the require 
ments, the water works industry is not 
in a healthy condition 


Cost Trends 


Water revenues have to be collected 
in the future at the rates effective in the 
future to pay for all construction ex 
ecuted in the future. Provision for 
needed funds must accordingly be made 
before rather than after the 
tion pre weeds. 


construc 
Consequently, it be 
comes essential to anticipate the dollars 
required to finance adequately the con- 
struction found necessary in the future. 
All engineering work by nature in 
volves a fore As it is physically 
impossible to build any structure in the 
past, the cost of every project must be 
estimated in advance, 
likewise. In this respect, the engineer 
ing profession differs radically from 
the legal profession, which is largely 
based on precedent. The difference 
was illustrated by a lawyer who said 
that he “always liked to work with en- 
gineers. Engineers and lawyers always 
stand back to back, with the engineer 
facing forward.” 


cast. 


and the financing 


Every war is followed by a spending 


spree. Costs rise sharply and eventu- 
ally recede somewhat but never again 


fall to the prewar level. Experience 
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during and after the Civil War and 
World War I| indicates that construc- 
tion costs will never be less than 50 per 
cent above what they were in 1940, At 
that time the Engineering New's-Rec- 
ord construction cost index was about 
240. At the time of writing, it was 
approximately 480. Figure 4 compares 
the labor cost trend following the Civil 
War with the construction cost trends 
after World Wars I and II. The close 
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relationship is apparent. The ratio of 
1949 construction costs to those of 1939 
is almost identical with the ratio of 
postwar to prewar costs in 1923, ten 
years after the start of World War I. 
Reliable construction cost data are not 
available for the post-Civil War pe- 
riod; it is, however, possible to secure 
good data on labor costs. 

Figure 5 was prepared to show the 
relationship between labor and con- 
struction costs during the past 35 years, 
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when excellent records of both are 
available. This diagram shows the 
close parallel between labor and con- 
struction costs during both rising- and 
falling-price periods. The use of both 
labor and construction costs on the 
same diagram, as in Fig. 4, is there- 
fore reasonably indicative of correct 
conclusions regarding the effect of wars 
on construction costs. 

It is believed that, in the next depres- 
sion comparable in its intensity to those 
of 1932 and 1878 (both of which, inci- 
dentally, occurred thirteen years after 
the termination of hostilities), the En- 
gineering News-Record index will not 
be less than approximately 360, or 25 
per cent below the present construction 
cost levels. It is predicted that general 
construction costs will never again drop 
below this level and that this low point 
will probably not be reached for some 
years to come. If this assumption is 
correct, the water works of this conti- 
nent, in order to maintain the same 
rate of expansion as in the years be- 
tween World Wars I and II, must ex- 
pend approximately $3.75 per capita 
annually for new facilities, as compared 
with the 20-year prewar average of 
$1.50. Expansion programs for the 
next decade should be planned on the 
basis of construction costs ranging from 
75 to 100 per cent above the prewar 
figures 

In the water works industry, as in 
others, the worker is worthy of his hire. 
Utility management must make every 
effort to secure rates and revenues ade- 
quate for its needs. It is the obligation 
of a water utility to provide sufficient 
money for its orderly expansion, just as 
it is to meet operating expenses and 
create depreciation reserves. As far 
as possible, these funds should come 
from current revenues rather than 
from loans. 
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Summary 

1. Water works must not be forced 
to curtail development, as is now largely 
necessary because of inadequate rates 
and revenues. 

2. The war has caused at least a 
three-year lag in new water works 
construction at the present time. This 
deficiency should be overcome. 

3. As a general average, water works 
revenues must be increased about 35 
per cent if capital is to be available for 
new construction. 

4. Rate-fixing bodies should take a 
realistic attitude toward water rates, 
recognizing that the water works dol- 
lar, like all others, has a reduced pur- 
chasing power. Rates adequate for 
present operation and future expansion 
are to the mutual interest of the utility 
and those it serves. 

5. Users of the cheapest utility serv- 
ice, water, are more interested in good 
service than in low cost. More than 
half of all water customers now pay 
less than 5¢ a day per family. The 
difference between starvation and fair 
rates for water utilities is usually less 
than 2¢ per family (4¢ per capita) per 
day. 

6. The aftermath of war has made 
the water industry somewhat anemic. 
As many water works, both publicly 
and privately owned, have increased 
their rates, the industry's condition has 
improved. A return to full health re- 
quires the cooperation of plant manage- 
ment, municipal officials, regulatory 
bodies, owners and consumers. 

Adequate water works revenues to- 
day are the best assurance of adequate 
service tomorrow. 
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N examining the trend of water 

works construction costs, 1936 may 
be taken as the year which represents 
the beginning of the real rise. The 
basic cost information contained in this 
paper has been obtained from published 
data and from actual bids on construc- 
tion during the period 1936-49. 


Material Cost Trend 

The average 1949 cost of such es- 
sential materials as steel, cement, lum- 
ber, plumbing and heating items, paint 
and cast-iron pipe was 2.12 times that 
of 1936. Lumber prices showed the 
highest increase, approximately 224 per 
cent, cast-iron pipe being next with 
107 per cent. Cement rose only 48 
per cent. The other essential items 
named showed an average price rise 
of 75 per cent. The greatest rate of in- 
crease has occurred since 1946, with 
moderate increases from 1936 through 
1945. Changes since 1948 are shown 
in Table 1. 

The consensus seems to be that the 
peak has been reached. Industry is cer- 
tainly not suffering a great deal from 
a shortage of materials. According to 
bankers, merchants and contractors, 
the seller’s market has reverted to a 
consumer's market. This fact may tend 
to stabilize and even reduce the price 
of materials. 


Labor Cost Trend 


Since 1936 skilled-labor wages have 
gone up approximately 71 per cent and 
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common-labor wages are up 280 per 
cent. Both showed a rapid upward 
spiral from 1945 on. Strikes have been 
frequent and productivity of labor has 
lagged far behind in spite of the in- 
centive given by higher wages. This 
situation has caused construction costs 
to climb rapidly since 1936, and espe- 
cially since 1945, when World War II 
ended. According to the Engineering 
News-Record, labor productivity was 
rising in 1949. In 1948, based on 100 
for 1939, the three major skilled-labor 
trades (carpenters, bricklayers and 
ironworkers) had a low-productivity 
value of 33 and a high value of 90, with 
71 as the average. Common labor 
showed a low of 50, a high of 112 anda 
mean of 80. These figures are compiled 
from contractors’ reports and are, of 
course, reflected in production costs. 

The most frequent complaint of water 
works contractors has been that labor 
quality and production are not what 
they used to be in 1936-39. Part of 
this trouble no doubt lies in the rating 
methods used. Some skilled laborers 
have been overrated or wrongly classi- 
fied, and the class of common labor is 
below that of prewar days. 


Miscellaneous Costs 


In addition to materials and labor 
costs, the contractor must consider 
overhead and contingent expense. The 
contingent costs are a headache when 
improvements are made to existing 
structures and it is necessary to main- 
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tain a continuous flow of water to the 
consumer. The need for overtime and 
work during low-demand periods must 
be taken into account by the contractor 
He must also anticipate possible leaks 
in existing structures which may be ex 
posed when excavation for the new ones 
is started. Foundation problems come 
up as well. Because of these so-called 
“nuisance factors,” the contractor must 
to the overall 
he any fixed 


percentage for all proposed work, but 


add a contingent sum 


This item cannot 


cost. 


must be estimated for each project af 
ter the facts have been studied 


rABLE 1 


Vaterial Cost Changes* 


Price Change 
Material Nov. 1949 Since 1948 
per ni 
Brick and tiles | 25.00/1,000 +? 
Cement 2.98 /bbl. +10 
Lumber 60.00 /1,000 fom 7 
Steelt 4.98 /100 Ib —1 
Cast-iron pipe 89.50 /ton +6 
* Rased on Engineering News-Record data 
t Average structural shapes and reinforcing stee ot 
abricated 


Most water works contractors have 
learned by past experience just how 
The 


engineer takes note of this feature in 


much to allow for contingent costs. 


preparing the estimate tor any prove 
ment. In discussing proposed improve 
ments with contractors, the author has 
learned that the “nuisance factors” are 
being considered in more detail today 
perhaps than in 1936 

During the war vears the escalator 
deal of incon 
Since this provision 1s 


clause caused a great 
sistent bidding. 
no longer in effect, better estimates can 
now be made. The present-day con 
tractor, however, must protect himselt 
with a contingency 


of the high cost of labor and materials 
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Filter Plant Construction Costs 


\ctual bid prices on water works im- 
provements will show in brief the trend 
of filter plant construction costs since 
O36 
or small plants (under 3 mgd.) differ 


] Filter plant improvement costs 
f 

greatly from those for larger plants In 
1936 small plants, exclusive of pipe 


lines and pumping stations, cost, on 


$85,000 per million gal 
lons per day capacity In 1948 the 
price had in reased to $181,000, or 2.13 


the average, 


times the cost of plants constructed in 


TABLE 2 


Pipe-laying Costs, 1947 


Cost per Foot —$ 


Pipe 
ize First Quarter Last Quarter 
Low Bid 2nd Bid Low Bid 2nd Bid 
| 
24 3.50 4.90 
»” 3.25 $.55 1.80 | 2.00 
16 300 | 3.10 1.60 1.75 
12 2.25 2.40 1.50 | 1.50 
10 2.00 1.70 1.30 1.25 
8 1.60 1.70 20 1.00 
6 1.40 1.40 1.00 1.00 
1936. For plants of 3-6-mgd. capacity, 


the cost per million gallons per day ca- 
pacity averaged $60,000 in 1936 and 
$134.000 in 1948, or 2.4 times that of 
1936. 
the overall rise in material and labor 
costs. Prices for 1949 were lower than 
for 1948. Actual bids in 1949 for 1-2 
mgd. plants were approximately $162,- 


These increases follow closely 


000 per million gallons. 

In 1948 bids of $185,000 and $134,- 
000 (per million gallons) were received 
for plants of 1-mgd. and 4-mgd. ca- 
pacity, respectively The 1948 bids 
were not accepted and the same plants 
were relet in 1949. The bids received 
in 1949 were $144,400 and $114,000 
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for the l1-mgd. and 4-mgd. plants, re- 
spectively. These figures were for 
plants built at new sites. For improve- 
ments to existing plants, the average 
cost of 1-mgd. or 2-mgd. additions was 
approximately $188,000 per million gal- 
lons in 1948 and $177,000 in 1949. 


Pipeline Costs 


Complete bids for furnishing and 
laying pipe are somewhat lacking for 
1936 because of government aid to 
cities. During this period municipali- 
ties bought pipe and other material and 
the laying was done by WPA forces. 
This situation continued up to 1940 
and, therefore, the real cost of pipe lay- 
ing is not readily obtainable. 

The average cost per ton of cast-iron 
pipe fob. Atlanta area rose from ap- 
proximately $42 in 1936 to $51 in 
1945, but from then on the increase 


in cost was more rapid. The aver- 


age price quoted in early November 
1949 was approximately $90 a ton, an 
increase of 112 per cent since 1936; the 
increase up to 1946 was only 21 per 


cent. 

Many cities are considering and some 
are using steel pipe with spun bitumi- 
nous linings and special outside coat- 
ings, to keep costs down. In large 
sizes, 16 in. and up, steel pipe has gen- 
erally been cheaper when no evaluation 
of the life of the material is considered. 
In one instance in 1938, when straight 
bids were received for 20-in. and 24-in. 
lines, steel pipe cost approximately 20 
per cent less than cast iron. 

The laying prices, including joint ma- 
terial, trenching and backfilling, seem 
to be on the decrease. Table 2 com- 
pares two bids received in the first and 
last quarter of 1947 for laying Class 
150 bell-and-spigot cast-iron pipe using 
lead joints. The conditions of con- 
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struction, terrain encountered and so 
forth were nearly alike for the two 
projects. The trend is definitely down- 
ward and follows the pattern of filter 
plant costs previously mentioned. 


Filter Plant Details 


Filter plant construction generally 
involves improvements to existing in- 
stallations, although occasionally a new 
site is selected and found to be more 
economical to use than enlarging the ex- 
isting facilities would be. This type 
of construction is ideal from the stand- 
point of the contractor and the best 
prices are obtained under these con- 
ditions. 

Prior to 1936 contractors were not 
worrying about minor costs arising 
from items of work that had to be done 
but were not covered specifically in the 
contracts. High costs have now forced 
contractors to develop their cost ac- 
counts so minutely that these minor 
costs are accounted for. This discus- 
sion will, however, be confined to the 
major items of construction, such as 
foundations, watertight concrete, brick- 
work, plastering, electrical work, plumb- 
ing and heating, and piping. 

Needless to say, good foundations 
are required, especially for the construc- 
tion of watertight basins. Methods of 
preparing proper foundations have not 
changed since 1936, but, using modern 
equipment, the contractor can perhaps 
accomplish the necessary excavation 
with less manpower. 

Some contractors previously en- 
gaged only in building construction do 
not realize the importance of obtaining 
watertight concrete. The method of 
producing watertight concrete is the 
same as in 1936, however, and contrac- 
tors who have been careless in the con- 
struction of watertight structures will 
presumably learn from experience. 
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Brickwork today is generally inferior 
compared with 1936. There are a few 
exceptions to this broad statement, but 
contractors have often complained about 
the poor work and slowness of the 
masons. 

Although plastering is still used in 
filter plants, the results are unsatisfac- 
tory. The plaster deteriorates, perhaps 
because of the excessive moisture en- 
countered. An architect recently stated 
that gypsum base plaster will always 
crack but lime base plaster will stay 
put, although it takes longer to dry. 
Recently asbestos wallboard and even 
“Marinite” * insulating material have 
been used effectively. Tile and painted 
brick walls are being used as well. 

Electrical work today is on par with 
that done in 1936, Filter plants are 
really going all out in electrifving the 
control of equipment, and electronic 
apparatus is being used advantageously. 
Consequently, more electrical work de- 
tails appear on the plans 

The plumbing and heating features of 
the filter plant have not changed much, 
except that coal heating seems closer 
to becoming obsolete because of labor 
troubles. Coal has always been a messy 
method of heating, oil or gas being 
much cleaner and handle. 
Unit heaters have shown improvement 

The use of steel pipe for filter gal- 


easier to 


leries in large plants is desirable and 
economical as well. Considerable sav 


ing 1s made in connections, and some 


*A trade name of Johns-Manville Corp, 


LOWELL CADY 


Jour. AU WA 


economy is afforded because the steel 
pipe weighs less than the cast iron. 
Methods of construction in pipe work 
have not changed since 1936, but, with 
labor costs high, the contractor has had 
to mechanize his construction force. 


Conclusions 


It is evident that construction costs 
in the Southeast are extremely high 
compared with 1936, but apparently 
they are coming down. Estimates can 
be made with far more accuracy than 
has been possible in the last five years. 
Contractors are quoting bids with lower 
contingent factors added, and escalator 
clauses are no longer found. Material 
is available but still high in price. La- 
bor is gradually approaching prewar 
efficiency and is not scarce. 

Filter plant design and construction 
are fairly standardized. Filter 
rates in excess of 2 gpm. per square 
foot have already been shown to be pos- 
sible, a fact which will tend to reduce 
the high construction costs further, once 
the public health departments permit 
such a basic change in design. 

The Southeast is experiencing an in- 
crease in demand due to population 
growth, air conditioning and industrial 
development. Cities are being forced 
to enlarge their systems and sometimes 


well 


to extend them considerably outside the 
municipal limits. Water works facili 
ties will be expanding for some years 
to come, and long-term programs have 
heen planned and even started by many 


New York cities 
Discussion 
E. E. Bolls vears. Although the title of the article 


Black lvatch, Kansas ty Vo 


The author has presented a very in- 
teresting paper on the subject of con 
struction costs during the past several 


specifically refers to the Southeast, the 
writer's experience indicates that con- 
struction costs throughout the country 
have followed the same general pattern. 
Not only is this true in the water works 
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industry but also in other utilities, such 
as sewerage systems, sewage treatment 
works, electric power generating plants 
and natural gas systems, as well as in 
industrial plant construction. 

As large a difference in construction 
costs has been encountered on similar 
types of projects in adjacent communi- 
ties as on those in different sections of 
the country. The increases in cost have 
heen more pronounced in areas where 
labor unions have extended or increased 
their activities. This trend may be ex- 
pected to continue and to spread to 
communities where union labor is not 
now a major factor. In such localities, 
future increases in construction costs 
can be anticipated. 

Many cities in the South which are 
confronted by the necessity for provid- 
ing improvements to their water works 
plant are operating with prewar rates 
and would like to be able to build at 
prewar costs. Most people desire to go 


back to prewar levels on everything 
except their standard of living and per- 
sonal income. As long as the majority 
have this attitude, there is no indication 
of a return to prewar cost levels except 
as the result of a national emergency 


such as a severe depression. Moreover, 
it might be pointed out that construc- 
tion costs in 1939 were the highest in 
history up to that date. Thus, prewar 
prices look good only in comparison 
with present-day costs. 


Estimates and Actual Costs 


Mention has been made that the 
price peak seems to have been reached 
and that a downward trend is evident. 
Although construction costs have come 
down during recent months, this matter 
should be analyzed very carefully if 
it is to be a factor in delaying needed 
improvements. It is true that more 
bids are being received at levels consid- 
erably below engineers’ estimates, but 


estimates have been raised rapidly dur- 
ing the past few years and the time lag 
between their preparation and the re- 
ceipt of bids often creates an erroneous 
impression of current trends. Most 
owners and engineers have been 
plagued during recent years by rapidly 
rising costs. Owners or responsible 
officials, at first reluctant to embark on 
a program that was more costly than 
they had expected, often became used 
to the idea of a higher price or else the 
urgency of the situation forced them to 
proceed. Sometimes financing was ar- 
ranged, plans prepared and bids re- 
ceived, only to find that construction 
costs had advanced far beyond the level 
previously considered as too high. Af- 
ter several cycles of such embarrassing 
occurrences, engineers quite properly 
increased the contingency allowance in 
their estimates in an effort to anticipate 
price rises between the time of estimat- 
ing and the time of receiving bids. 

Late in 1948 it became apparent that 
the rapid rise in construction costs had 
come to an end. A substantial drop in 
bid prices was encountered, but esti- 
mates were continued at the previous 
level until the lower construction costs 
were established on a sufficient number 
of jobs to indicate the trend. In the lat- 
ter part of 1948 the highest estimating 
prices in history were being used. The 
following figures will perhaps indicate 
the timing and magnitude of the recent 
drop in construction costs. 

In November and December 1948, 
the writer's firm awarded similar con- 
tracts in Kansas, Oklahoma, Nebraska 
and Colorado. The total of the success- 
ful bids on these projects was $1,901,- 
300. Estimates on these jobs totaled 
$1,863,800, or 2 per cent below the bid 
price. 

Between January 1 and March 15, 
1949, similar contracts were awarded in 
Kansas, Nebraska and South Carolina, 
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for a total construction cost of $823,500, 
compared with an estimate of $990,000, 
which was 20 per cent above the bid 
price. By the end of March it was evi- 
dent that prices were going « onsiderably 
below the level of late 1948 estimates, 
and therefore the allowance for contin 
gencies was de reased so that estimat 
ing prices were approximately 10 per 
cent under 1948 estimates 

tetween April 27 and November 16 
1949, contracts were awarded, on pro) 
ects simular to the above groups, in 
Kentucky, Nebraska, Louisiana, Mis 
souri, Kansas, South Carolina and New 
Mexico, for a total construction cost of 
$3,622,900 Fstimates based on prices 
approximately 10 per cent below the 
1948 peak indicated a total cost of 
$4,040,000, which ts approximately 10 
per cent above the actual bid prices 
Thus, it appears that current construc 
tion costs are approximately 20 per cent 
helow the peak prices of 1948 

In the writer's opinion, this drop does 
not represent a trend in the sense that 
construction costs may be expected to 
continue in a downward direction. It 
does signify, however, that the rapidly 
rising trend has been arrested and that 
a “vertical” drop in costs has taken 
place as a number of the indefinite fac- 
tors or major contingencies in the con 
struction industry disappeared or were 
clarified \s the author pointed out. 
these contingencies included escalator 
clauses, lack of materials, competition 
for available labor, poor labor efficiency 
ind inability to provide fast repairs on 
construction machinery. Prior to Janu 
ary 1. 1949. the volume of available 
work was very large and competition 
practically nonexistent Contractors 
were naturally inclined to bid at prices 
which would return a larger profit than 
under the more competitive conditions 
that now prevall 
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The writer believes that the volume 
of construction will continue at a high 
level at least until the middle of 1950. 
At the end of 1949 there was no indica- 
tion of a further decrease in costs be- 
low the then current prices. In fact, 
there were some indications of slight 
increases in the future 


Present and Prewar Costs 


The reasonableness of present costs 
is entirely dependent on the basis of 
comparison. Today's costs appear high 
when compared with those of 1939, but 
not when judged against such items as 
current living costs, property values and 
bank deposits. The national “metabo- 
lism” is much higher than before the 
war, and, if construction costs reach a 
correspondingly high level, they should 
not be considered out of line. 

The following data will perhaps be 
of some value in comparing current 
and prewar costs. In 1939 a contract 
was let for the installation of large cast 
iron pipe in Kansas. On this job, which 
included 7,300 ft. of 30-in. pipe across 
open country, the unit price was $1.12 
per foot. Multiplying this figure by 204 
per cent, which is the increase shown by 
the Engineering News-Record index, 
it is indicated that $2.28 per foot 
would be a reas¢ mable price at present 
Che actual price for the installation of 
9,200 ft. of 30-in. pipe under practically 
identical conditions in South Carolia 
in August 1949 was $1.95 per foot 

Other factors that should be consid 
ered in comparing construction costs 
today with those of a number of vears 
ago are “improvement in the arts” and 
1 tendency toward better and more 
elaborate installations. In a number of 
plants, savings in operating costs have 
justified the installation of more labor 
saving equipment and control devices 
Improvements in treatment facilities 
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and in the reliability of plant operation 
brought about by added standby equip- 
ment as well as the more rigid require- 
ments of health agencies have generally 
increased the amount of work involved. 
Many plants now being constructed 
would have cost considerably more than 
those of equivalent nominal capacity 
which were built a number of years 
ago, even if there had been no increases 
in labor, material and equipment costs. 
In other words, the utility plants, like 
many families, are faced with much 
higher living costs, due partly to higher 
prices and partly to better living stand- 
ards, 


Construction Postponement 


The water works industry, just as 
every other business, must watch all 
of its expenses, including construction 
avoid wasteful operations. 
But the people are entitled to safe, de- 
pendable and adequate service, and, if 


costs, to 


necessary, rates should be raised to keep 
the utility in step with the demands 
of the community. Fortunately, the 
amount which the vast majority of 
individuals spend for water is so small 
that a relatively large percentage in- 
crease in the monthly water bill will 
have less effect on the family finances 
than the purchase of a few packages of 
cigarets. 

Finally, the writer wishes to em- 
phasize the fact that the effect of any 
postponement of construction work in 
anticipation of cost decreases should be 
carefully analyzed. If further price de- 
clines should be realized, it would be 
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logical to assume that interest rates 
will increase. Most major construc- 
tion programs undertaken by utilities, 
whether privately or publicly owned, 
are financed through relatively long- 
term bond issues. Consequently, the 
cost of the improvement includes not 
only the original construction cost but 
also the interest on the debt. 

For instance, consider a construction 
job with an original cost of $200,000 at 
current prices and assume it to be 
financed over a 20-year period with an 
interest rate of 2 per cent. The total 
cost of this project, including interest, 
would be approximately $240,000. If 
costs fell so low that this project could 
be built for $100,000, or 50 per cent 
below current cost, and if interest rates 
correspondingly advanced to 4 per cent, 
the total project cost would be approxi- 
mately $140,000 and the actual saving 
would be approximately 41.6 per cent 
rather than the 50 per cent indicated 
by a comparison of original costs. 
If this line of reasoning is carried one 
step further and an interest rate of 4 
per cent is assumed at a time when 


costs are 10 per cent below the present 
level, the original cost would then be 


$180,000 and the interest would be 
$72,000. Thus, the total project cost 
would be $252,000, or 6 per cent above 
the current total. In short, the writer 
does not feel that a utility which is 
faced with a definite need for improve- 
ments is justified in jeopardizing the 
service in the hope that construction 
costs will be materially lower in the near 
future. 


Financing Water and Sewerage Improvements 
in Kentucky and Tennessee 


By W. Howard Hopkin, L. H. Clouser, L. S. Vance 
and Arthur L. Dow 


A panel discussion presented on Oct. 31, 1949, at the Kentucky 
Tennessee Section Meeting, Lexington, Ky., by W. Howard Hopkin, 
Vor., Jefferson County Sanitation Dist. No. 1, St. Matthews, Ky.; 
Clouser, Partner, Wallace & Clouser, Knoxville, Tenn.; L. S. Vance, 
Tech. Adviser, Metropolitan Sewer Dist., Louisville, Ky.; and Arthur 
L. Dow, Supt., Board of Publi Utilities, Paris, Tenn 


Bond Buyer's Viewpoint—W. Howard Hopkin 
M IST of the larger cities in Ken- Usually the public absorbs such an in- 


tucky and Tennessee have com- crease without too much complaint 
plete water and sewer systems. Im- once the need for it has been explained. 


provements to water systems will Most of the larger communities em- 


consist chiefly of additions to treatment — ploy fiscal agents to set up the bond 
plants or the development of new sup issue—ineluding interest rates, call fea- 


plies. tures, reserve funds and the like; to se- 

From the bond buyer's standpomt cure necessary data for various ordi- 
the problem presented by the larger nances; and to advertise the issue for 
cities is not primarily one of sec urits sale. The cost of these services is gen 


but of the price he can afford to pay — erally more than offset by the savings 
for the bonds. The number of connec resulting from the higher sale price of 


tions and the operating record in these — the bonds. 
cities are well established. The ques As far as the engineers, public officials 
tion will be whether the net revenues as and bond buyers are concerned, the 


shown by the past record, with possible — smaller communities are the ones which 
savings due to the improvements, will — present the most difficult financial prob- 
he sufficient to amortize the bonds lems 

or whether a rate increase will be nec The financing of municipal projects 
essary. If an increase is needed it will | in Kentucky, including water and sewer 
probably not be very substantial, so that improvements, is, for all practical pur 
the approval of the governing body, and poses, limited to the use of revenue 
the customers, can be secured without bonds payable solely from the income 


great difficulty. As rate increases for of the projects. The constitutional 
municipally owned systems in Ken provisions on the issuance of general- 
tucky and Tennessee are not subject to obligation or tax bonds in Kentucky 


public service commission review, the require approval by two-thirds of the 
customers must eventually accept them voters at a regular election. The maxi 
if adopted by the governing body mum amount of general-obligation 
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bonds that can be issued varies accord- 
ing to the class of city but is usually far 
too small to finance any substantial 
construction project. 

In Tennessee, the bond laws are 
much more liberal, and municipalities 
can issue bonds with three different 
types of security: [1] so-called “pure” 
revenue bonds, secured solely by the 
income from the project; [2] revenue 
deficiency bonds, payable primarily 
from the income of the system but also 
from a tax levy, if the earnings are in- 
adequate; and |3] general-obligation 
bonds, payable primarily from taxes but 
supplemented by the earnings of the 
system. The latter two types can be 
approved by the governing body, sub- 
ject only to a referendum if demanded 
in a petition by at least 20 per cent of 
the citizens. 

Although the use of special-assess- 
ment taxes is allowed in both Kentucky 
and Tennessee to finance the cost of 
water and sewer mains, the bond buyers 
very seldom are interested in this type 
of security because of unfavorable past 
experience and because the laws, as a 
rule, do not allow a sufficient margin be- 
tween the amount of special-assessment 
taxes levied and the value of the bonds 
issued. For instance, if the bond buy- 
ers were asked to purchase $100,000 of 
“pure” special-assessment bonds, they 
would prefer the issue to be secured by 
at least $125,000 of special-assessment 
taxes on a fairly good grade of property, 
mostly improved. The Kentucky Mu- 
nicipal League is sponsoring a special- 
assessment bill which incorporates this 
“cushion.” 


Bond Buyers’ Requirements 


Of the 16.6 billion dollars in mu- 
nicipal bonds outstanding at the end of 
1947, individuals held 38 per cent; 
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government agencies, 17 per cent ; com- 
mercial banks, 30 per cent; insurance 
companies, 8 per cent; and miscellane- 
ous agencies, 7 per cent. These bond- 
holders all want adequate security for 
the water and sewer issues they buy, 
but the other requirements vary ac- 
cording to the type of buyer. For in- 
stance, when the Reconstruction Fi- 
nance Corp. or the General Services 
Administration buys water or sewer is- 
sues, security is the main requirement, 
marketability is a negligible factor and 
yield is a fixed amount regardless of 
the reasonableness of security or the 
condition of the money market at that 
particular time. 

Next to security, individuals want 
yield and then marketability. Banks 


generally desire marketability after se- 
curity, with yield coming third. In- 
surance companies are always looking 
for yield and, as a result, the amount 
of security demanded is not always as 


great as for banks. 

From the bond buyers’ standpoint, 
water and sewer construction may be 
classified as: |1] extensions and im- 
provements to an existing system; or 
{2} building of a new system. 

If the bond issue is to finance exten- 
sions or improvements and the munici- 
pality’s economic condition is not rap- 
idly declining—as would be true of a 
coal-mining town where the reserves 
are limited or a factory town whose 
industry is moving elsewhere or fail- 
ing—the bond buyers employ the pre- 
vious operating records to form a prac- 
tical estimate of the future increase in 
“arnings at present rates and the prob- 
able change in operating expenses which 
will result from the improvements or 
extensions. If the estimated coverage 
is not sufficient, usually for a 25-year 
period, an increase in rates is requested 
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before the issue is purchased. The 
real problem confronting the brokers 
is the establishment of a coupon rate 
which will be equitable for the munict- 
pality but still attractive to a buyer 

Determining the security of an issue 
for a new project is much more difficult 
from the bond buyers’ standpoint, par- 
ticularly since most of the new water 
and sewer construction will be in the 
smaller communities, where the ques- 
tion of management, operation and 
maintenance is a vital one. Attempts to 
establish security requirements on the 
basis of past experience are further 
complicated by the fact that many of 
the existing systems were constructed 
with a 45 per cent federal grant at a 
time when building costs were around 
50 per cent of what they are now. In 
other words, the small community will 
have to issue approximately four times 
as many bonds as would have been nec 
essary in 1936 and 1937 


Important Factors 


Prospective purchasers of an issue 
for a new sewer or water project will 
usually study the following factors: [1] 


stabilitv and future growth of the com 


munity; [2] willingness and ability to 


pay; [3] past record, i any, of other 
utility operations; [4) number of as 
sured connections at start of operation ; 
5} customer increase; [6] debt per 
connection; [7] reliability of water 
supply; [8| practicable operating ex 
pense; engineer's reputation; [10] 
assured maintenance and operation su- 
pervision; and operating ratio. 
Stability and future growth of the 
community, as well as willingness and 
ability to pay, must be judged by the 
bond buyers after talking to representa- 
tive groups in the community. A study 
of the past record of other utility opera 
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tions involves the correct interpretation 
of figures showing previous results, a 
task which anyone familiar with utility 
operations can carry out satisfactorily 

The number of connections assured 
when a new water system 1s to start op 
eration is pretty hard to determine 
It has been found that signed agree 
ments to take water service are prac 
tically worthless without a substantial 
deposit. If no deposit is required, per 
haps as few as 50 per cent of the signers 
will connect. With only a $10.00 de 
posit in effect, many persons will sub- 
scribe in order to obtain a water system 
for fire insurance benefits, but will not 
connect as long as their present water 
supply, a well or cistern, holds up. A 
substantial advance payment on usage, 
water rent ($35-$50), is usually nec- 
essary to hold signers to their agree 
ment, 

Future customer growth depends on 
the extent of connection enforcement, 
the economic cycle and the availability 
Water con- 
nection enforcement is usually difficult. 
\ good rule-of-thumb method for new 


of service line material 


water connections jrom existing non 
connected establishments is to estimate 
10 per cent annually for the three or 
four years after the first year’s opera 
tion. From then on about 5 per cent 
will connect annually. Of course, this 
rule will vary considerably according 
to the type and size of community. 
Consideration must also be given to the 
original reason for constructing the new 
system—the occurrence of an epidemic, 
failure of private well supplies and so 
forth. 

The number of sewer connections 
obtainable on a new system can now be 
figured much more accurately than wa 
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ter connections, since most localities 
are governed by state, county or city 
health boards which require the elimi- 
nation of septic tanks if sewer laterals 
are available. Moreover, the bond buy- 
ers usually require the authorizing or 
dinances to contain a mandatory con- 
nection requirement. With proper en- 
forcement by the health authorities, 
sewer systems should have 100 per cent 
connection in at least a year after com 
pletion of the system. 

The maximum 
debt per connection varies considerably 
but should be no more than approxi- 
mately $400 for each individual water 
service reasonably assured for the first 
vear and $300 for each sewer service 
assured for the first year. This will 
make the water and sewer rates for the 
smaller communities around $3.00 per 
month for each service, a high figure 
compared with past experience but not 
unreasonable when construction costs 
and lack of government grants are con- 
sidered. 

The reliability of the water supply is 
another item which is receiving in- 
creased attention from bond buyers, 


allowable bonded 


particularly when wells are the source 
Several well supplies in Kentucky and 
Tennessee have weakened considerably, 
with resultant heavy expenditures for 
obtaining additional water. Most bond 
buyers now like two wells for a new 
water project, each yielding enough 
water to take the maximum 
daily demand with six or seven hours’ 
pumping. Most buyers require that the 
wells be drilled and tested for quantity 
and quality before bond money is made 


care of 


available. 

In the past one of the errors in deter- 
mining the net income available for 
bond retirement has been a low esti- 
mate of operating expenses. Most mu- 


IMPROVEMENTS 


nicipal water works will have an operat- 
ing ratio of at least 40 per cent. It will 
be higher for larger cities or if the treat- 
ment is complicated or rates are under 
the average. Sewer projects will have 
an operating ratio of around 30—35 per 
cent. Formerly a water or sewer super- 
intendent in the smaller communities 
was assumed to be working on a part- 
time basis for a salary of $75-$100 a 
month. This type of operator has 
proved to be the most expensive labor 
available. The maintenance of PWA- 
financed plants has often been discour- 
aging. Meters read, leaks 
were not fixed, pumps and sewer lines 
were not checked periodically, treat- 
ment plants were lett to operate them- 
selves. As a result, major repairs are 
now necessary after fifteen vears of op- 
eration. Tank painting costs, the re- 
location of lines due to highway widen- 
ing, and pump and chlorinating equip- 
ment costs were items usually not con- 
sidered in the engineer's estimates. 
After a project had been built many 
of the bond buyers did not receive regu- 
lar financial reports or check periodi- 
cally on the physical condition and effi- 
ciency of operation, or on expenditures 


were not 


for extensions and improvements. The 
larger bond houses and insurance com- 
panies are now requiring periodic su- 
pervision, by their own or outside per- 
sonnel, of projects for which they hold 
bonds. This supervision will gradually 


-be required on almost all revenue bond 


projects. 

The usual coverage required by bond 
buyers is about 1.3 times the practical 
estimates of income and expense. For 
example, if the average annual debt 
service requirement for a $1,000,000 is- 
sue on a 25-year basis is $64,000, the 
net income, not considering deprecia- 


tion, should be approximately $83,000. 
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Because of some unfavorable experi- 
ences, bond buyers are looking more 
closely into the qualifications of the en 
gineer employed by the municipality to 
design and oversee the construction of 
the project. On fairly large projects— 
say, those costing $1,000,000 or more 
the trend is to require a nationally rec- 
ognized engineer to check the design 
and periodically inspect the work. 

In this period of comparatively high 
construction costs bond buyers often 
feel that they cannot buy first-len rev- 
bonds in 
finance the project. Therefore, they are 


enue sufficient amount to 
asking that citizens or banks in the 


community buy second-lien bonds or 
some of the first-lien bonds of the same 
maturities as the investors’. Sometimes 
a general-obligation issue can be floated 
to bridge the gap. In this way there ts 
engendered considerable local interest 
which will help to guarantee that the 
project is run efficiently Supplemental 
financing of this type will probably be 
necessary for some time to come, and 
the engineer should not overlook this 
possibility if the prospective buyers will 
not finance the entire project by first 
lien bonds. When the local interests 
badly enough, the 
usually find a way to help finance it 


In the 


want a project 


past many of the water and 


The problem of financing water and 
sewerage improvements cannot be dis 
missed by the consulting engineer as 
having no particular bearing on his 
professional work. The trend toward 
the use of revenue bonds and away from 
general-obligation bonds in financing 
these improvements has more than ever 
required the engineer to give full atten 
tion to this question 
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sewer bonds were not callable, making 
it considerably difficult to finance ex- 
tensions or tie in the weaker sewer 1s 
sue with the stronger, established water 
issue. Bond buyers are now more cog- 
nizant of the extension problem and the 
necessity of combining water and sewer 


Most 


revenue bond issues are now made call 


issues in order to sell the latter. 


able, often at 0.25 per cent a year for 
the number of years of maturity still 
remaining, with a maximum call of ap- 
proximately 103 


Conclusion 


The rising demand for municipal 
sanitation, together with municipal debt 
and tax limitations, assures an increase 
in revenue bond financing of municipal 
The engi- 
neer should become more conversant 
with the bond buyers’ requirements and 
problems future 
nections and maintenance costs should 
he practical. A defaulted revenue bond 
is a reflection on the city, the engineer 


water and sewer projects 


Estimates of con- 


and the bond buyer 
and better understanding of each other’s 
problems will result in sounder revenue 
bonds with lower interest rates. In 
turn, a broader market for the bonds 
will be created, thus making water and 


Closer cooperation 


sewer projects easier to finance 


The need for such consideration 1s 
particularly true in the smaller cities 
and towns, and most of the comments 
offered in this discussion are made with 
these municipalities in mind rather than 
The latter 
group, with their own experienced, full- 


the large metropolitan areas 


time engineering, legal and fiscal staffs, 
usually established procedures 
for financing both large and small im- 


have 


| 
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provement programs, and accordingly 
need not depend too greatly on outside 
assistance and advice in such matters. 
The consulting engineer, aside from 
purely technical work, acts primarily in 
an advisory capacity on financial as- 
pects for clients in this group. 


Technical Analysis 


Obviously, arrangements for financ- 
ing a water or sewerage improvement 
program cannot be made until the cost 
of the work is established. The first 
major role of the engineer, then, is to 
undertake a thorough technical analysis 
of the problem, including preliminary 
designs from which costs may be esti- 
mated. 

In this type of work, facilities are 
normally designed by the engineer to 
serve not only the demands of the 
present, but those of the reasonably 
forseeable future as well. This objec- 
tive, in effect, requires an investigation 
of the existing population and its distri- 
bution and trends; zoning regulations 
and land use; present water works fa- 
cilities, fluctuations in demand for wa- 
ter, and domestic, commercial and in- 
dustrial uses ; and present sewage works 
facilities, sewage and industrial waste 
flows, and physical, chemical and bac- 
teriological characteristics of wastes. 
From these and other basic data, and 
from his knowledge and experience in 


past work, must come the engineer's 


appraisal of future possibilities, how 
large a population to serve, how much 
water to furnish, how much sewage and 
industrial waste to dispose of. 

It is then necessary to examine the 
adequacy, quality and reliability of po- 
tential water supplies, and, for sewerage 
facilities, the ability of the receiving 
stream to absorb pollution loads, to- 
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gether with their effects on both local 
and regional resources and activities. 

The experience of the engineer can 
oiten readily serve to eliminate potential 
sources of water supply which do not 
justify a detailed study and investiga- 
tion. For those remaining, preliminary 
designs should be developed for fa- 
cilities needed to divert or collect the 
water, to purify or treat it, to transport 
it to a point of distribution and to dis- 
tribute it to the individual customer 
connections. Accompanying these pre- 
liminary designs should be the respec- 
tive preliminary estimates of construc- 
tion, operation and maintenance cost. 

With sewerage facilities, the engi- 
neering process is somewhat reversed, 
in that sewage and industrial waste 
must first be collected into a system of 
lateral and trunk sewers which lead 
eventually to one or more points of 
treatment or disposal. Since sewers 
are primarily gravity flow structures, 
their arrangement is more or less lim- 
ited by surface topography, with the 
main trunk sewers following the major 
watercourses draining the area. Pump- 
ing facilities may sometimes have to 
be used to drain low-lying areas and to 
divert sewage from a minor watershed 
to one of major proportions, thereby 
eliminating the need for a second treat- 
ment plant. The possible use of pump- 
ing facilities should not be ruled out 
too quickly; present high construction 
charges and relatively low power costs 
permit a considerable number of eco- 
nomic advantages to be gained from 
pumping which were unavailable not 
sO many years ago. 

With the advent of me strict legis- 
lative provisions on pollution control 
and abatement, the treatment of domes- 
tic and industrial wastes to some extent 
is a foregone conclusion, if not yet a 
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reality 


The engineer must determine 
the degree ot treatment mecessary and 
develop the preliminary designs of the 
various plant facilities needed to meet 
this requirement 
trunk 
furnishing a limited degree of treatment 


Sometimes a longer 


sewer, together with a plant 


and discharging into a large stream, 
may require comparison with a short 
length of sewer and a complete treat 
ment plant discharging imto a small 
stream. Because of plant site limita 
tions. it may also be necessary to com 
the economic advantages ot two 


treatment 


pare 
or more processes \s m 
water works problems, cost estimates ot 
the proposed work should acCOMpan \ 


these preliminary designs 


Engineer's Report 


These and many other considerations 
yo mto the development ot a water or 
sewerage improvement program. \ 
summary of the pertinent data can best 
be made in report torm, accompanied 
by such prelimimary drawings, dia 
yranmis and tables as are needed to i] 
features of the 


lustrate the various 


proposed work. It is pertinent at this 
point to question the value of includ 
ing voluminous amounts of detail data 
in such a preliminary report, as is tre 
More 


not. an excess of mtormation ts conlus 


althoug! 


quently the practice often than 


ing to the chent UNpressive 


ippearng reports sometimes re 


sult rhaps is the practice 


of retaining this detail data in the files 


of the enginect available tor use as re 


quired, Comparative construction and 


operating cost data can be made more 


readily understandable construction 


fixed | 


which, together with the annual 


cost 


1S presented as a 
charge, 


operating cost WAN hee converted to 
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cost per thousand or per nullion gallons, 
or some other desired unit of use. 

In passing, it may be pointed out that 
a preliminary report encompassing the 
detail heretotore mentioned requires 
not only a lot of office study, but a con- 
siderable amount of field investigation 
and survey work as well. It is a great 
temptation to many consulting engi- 
neers, in trying to meet completion 
deadlines, to avoid detailed studies and 
investigations by using general data 
at hand instead—for instance, to esti 
mate the cost of a filter plant as a unit 
This method 


satisfactory for 


price per million gallons 
of estimating may be 
general discussion purposes or for very 
preliminary considerations, but it is 
not conducive to reliable cost estimat- 
ing. Such items as good contour maps, 
rock soundings and outline drawings 
of structures and piping are still neces- 
sary to produce reasonably accurate 
cost estiniates 

\ll of the remarks made up to this 
point have dealt with the preliminary 
engineering phases of the improvement 
program, which are usually sufficient to 
establish the 


project and to determine the amount 


scope and cost of the 


of the bond issue. The other technical 
services to be furnished by the engineer 
involve the preparation of construction 
drawings and specifications and the su 
these 


pervision of construction \s 


services do not relate too directly to 
overall financing, except to see that the 
cost of the work is kept within available 
thev are outside the 


funds, scope of 


this paper 
Financial Analysis 


The best engineered project cannot 
he carried through to completion unless 
financed 


it can he The introduction ot 


revenue financing in municipal work 


é 
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has placed the engineer in the position 
of having to demonstrate, to a certain 
feasibility and 
soundness of the proposed work. Very 
often the ultimate completion of a proj- 
ect depends on the ability of the engi- 
neer to justify it economically. Finan- 
cial data relating to project cost, oper- 


degree, the financial 


ating cost, debt service and revenue 
anticipations should therefore be pre- 
sented in such an analysis. 

It is important to understand exactly 
what is meant by “project cost.” Too 
oiten consulting engineers become 
somewhat ambiguous in their termi- 
nology when preparing cost estimates. 
At times estimated construction costs 
are added to “engineering and contin- 
gencies” and the result called “grand 
total” or simply “total.” The engineer 
himself knows just what these terms 
mean and what items of cost are in- 
cluded. To the average public official, 
however, the terms “total” or “grand 
total” invariably imply a maximum 
amount, whether so intended or not. 
Sond issues have frequently proved to 
be inadequate in amount because such 
a “total” has been interpreted as proj- 
ect cost rather than as what it actually 
is—the sum of the construction and en- 
gineering costs. Project cost includes 
these items, of course, but it should also 
cover certain incidental expenses, not 
necessarily confined to engineering, 
which are applicable to the initiation 
and subsequent completion of the work. 
This factor is particularly important to 
the smaller communities, where surplus 
funds are not large and are consequently 
of no benefit in meeting items of project 
cost not contained in the engineer's esti- 
mates. The client should expect, there 
fore, a clear 
nected with the project, including such 


statement of costs con- 


items as are noted below. 
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Construction costs should be pre 
sented in some detail and should be 
expressly confined to labor, material 
and equipment needed in the actual 
huilding or installation of the contem- 
plated facilities. (Quantities, unit prices 
and extended totals should be shown as 
frequently as possible. Current prices 
or prices adjusted to the current con- 
struction cost index should be used. 
For one reason or another, many 
consulting engineers are reluctant to 
set forth in a cost estimate a single item 
Such combinations as 
“engineering and contingencies” and 
“engineering and administration” are 
used, but not too often does the single 
term, “engineering,” appear. The over- 
all estimate can be considerably clari- 
fied by the use of the single word, and it 
should include the fee to the consultant 
for regular services to be performed in 
the planning, design and construction 
of the project, together with contingent 
items for core drilling, special founda- 
tion or hydraulic investigations, resi- 
dent engineers and inspectors, and other 
normally 


for engineering. 


miscellaneous services not 


covered by the usual percentage fees. 
Costs of 
should be determined by the engineer 


land right-of-ways 
with the assistance and advice of mu 
nicipal officials or experts retained es- 
pecially for such purposes. These costs 
should include not only the actual value 
of the land, but such additional items 
as acquisition cost, property surveys, 
preparation of legal descriptions and 
deeds, and a contingent allowance for 
condemnation proceedings. A determi- 
nation of these costs is not strictly an 
engineering problem, and many excep- 
will be 


tions—perhaps 


taken to burdening the engineer with 


rightly so 


the responsibility for their inclusion im 


§ 
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a cost estimate, even though such costs 
are, in fact, a part of project cost. 

Administrative and legal expense on 
a project is usually not an item deter- 
mined with any initial exactness, and 
certainly not one requiring any engi- 
neering study. The expense is part of 
project cost, however, and some allow- 
ance should be made to cover prepara- 
tion of ordinances, holding referendums, 
time and 
officials, preparation of special legisla- 
tive material, advertisements and so 
forth. 

The expense of issuing bonds, like 


expenses of admunistrative 


wise not an engineering problem, varies 
considerably, depending on the size of 
the issue. The engineer, in consultation 
with his chent and with reputable in- 
vestment firms, will be able to estimate 
with reasonable accuracy the costs of 
obtaming the bond attorney's opinion, 
the preparation of the bond prospectus, 
printing, advertisements and the like. 

When funds from surplus or from 
revenue collections are not available, 
it 18 customary to include as part of 
project cost the interest charges coming 
due during the period necessary for 
construction 
able to estimate construction time with 


The engineer should be 


reasonable exactness, and the appli- 
cable rate of interest should be applied 
to this period 

\ sustaiming fund is often included 
as an item of project cost to cover part 
of the operating and interest charges 
over a limited period after completion 
of major construction work. Opera- 
tion 1s often started before all service 
connections have been completed, with 
the result that revenues may not prove 
sufficient to pay the necessary charges 
during the first few months. The sus 
taining fund is used to supplement the 
revenues until all connections are com 


pleted 
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A general contingency fund is nor- 
mally included as a part of project 
cost. Since the costs of a project must 
be estimated, they are subject to change 
because of various factors. Reasonable 
funds should therefore be provided to 
meet unforeseen expenses, minor ad- 
ditions in scope or increased costs. 
Where systems are being expanded, 
it is possible to retire existing indebt- 
edness against the system by the is 


suance of new bonds, provided the ex- 


isting bonds are callable and a more ad- 
vantageous rate 
tained. Although not strictly a part 
ot project cost, funds for this purpose 


interest can be ob- 


are often included therein 

With all of the foregoing items of ex- 
pense accounted for, the amount of a 
bond issue necessary for adequately 
financing the contemplated improve- 
ments can readily be determined. 

Operating cost is an important item 
of the engineer's financial analysis of 
a project, both as a budgetary consid- 
eration and for the establishment of 
rates. 
for part 
and for a chemist, if the type and size 


Such cost should include an item 
or full-time superintendence 


of plant justify the employment of such 
Additional items should 
cover charges for a chief operator and 
assistants, as required ; for both skilled 


personnel 


and unskilled casual labor; for chemi 
cals; for fuel and power; and for mis 
cellaneous supplies, such as oil and 
grease, laboratory materials and meter 
charts. 
nance and repairs may 


Charges for system mainte- 
represent a 
For ac- 
counting purposes, they are most often 


major item of operating cost 


kept separate from plant cost. 

\ third item of the financial analysis 
is debt service, which, in effect, is the 
annual payment, made during the life of 
retire both 
principal and interest on the full amount 


the bonds, necessary to 
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of the issue. The engineer's estimate 
of this item should be made in consulta- 
tion with a reputable investment firm. 
Two general schemes are normally 
used, one providing for approximately 
equal annual payments over the life 
of the bonds, the other for increasing 
annual payments on a par with increas- 
ing annual revenues. Various factors 
entering into the sale of the bonds will, 
in all probability, determine the plan 
finally selected. 

Knowing the annual fixed charges 
and operating costs, there still remains 
the problem of raising sufficient revenue 
to meet these annual charges. One of 
the first steps in undertaking this study 
is to determine the number and classi- 
fication of customer accounts. In an 
existing system, this involves an ex- 
ploration of present accounts. The an- 
nual growth of total accounts during 
previous years is also essential to esti- 
mating future customers. In a new 
system, a field count of potential cus- 
tomers is necessary, so that the engineer 


may estimate the various use classifica- 
tions. A tentative schedule of rates 
may then be applied to test the revenue- 
producing ability of the customer ac- 


counts. Service charges may also be 
made for fire hydrant use, meter rentals, 
sprinkler system connections and the 
like. The revenue produced from such 
sources may often be substantial. Any 
schedule of rates recommended for use 
should be adequate to provide varying 
amounts of annual surplus, which, over 
the life of a revenue bond issue, should 
furnish a net operating income about 
1.5 times the debt service. Although 
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not actually necessary to meet annual 
charges, most investment firms con- 
sider this factor of safety as important 
in effecting the sale of revenue bonds. 
The greater this ratio may be, within 
reason, the more salable the bonds be- 
come. 

With such an analysis of costs and 
revenues, the feasibility of financing 
water and sewerage improvements 1s 
readily determinable. 


Summary 


All of the foregoing discussion has 
been intended to indicate, in a gen- 
eral way, the type and scope of work 
that should be undertaken by the 
engineer, and of the pertinent informa- 
tion necessary to the financing of an 
improvement program. The engineer's 
findings, conclusions and recommenda- 
tions should be presented—preferably 
in report form—in such a style as to 
indicate clearly to the client: [1] the 
advantages and disadvantages of one 
or more plans of development which are 
available for use; [2] the plan con- 
sidered by the engineer to be the most 
practical and the most economical to 
develop, when a choice is possible; 
[3] the extent and type of structures, 
pipelines, appurtenances and miscel- 
laneous facilities needed in the improve- 
ment program; [4] the total estimated 
cost of initiating and carrying the proj- 
ect through to completion; [5] the 
estimated annual cost, including fixed 
charges and operation and mainte- 
nance ; and [6] the type of rate schedule 
and service charges needed to insure 
adequate revenue return. 


Municipal Viewpoint—Kentucky—L. S. Vance 


The first consideration in financing 
water or sewage works improvements 
is the ability to justify the need for the 
project and its selection over some other 


needed construction, and to substanti- 
ate the fact that the construction 
planned is the best and most economical 
method for providing the public service 
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required. In other words, data must 
be assembled and prepared in order to 
“sell” the project to a city manager, a 
town board or commission, a board of 
aldermen, a board of publ works or 
a board or commission of the water or 
sewage works, as well as to the general 
public. Projects of mumicipal corpora 
tions expend public funds and such 
funds must provide the greatest good 
for the greatest number 

The next consideration is the deter 
mination of the legal authority for the 
municipal corporation or governmental! 
agency to construct or acquire suc h wa 
ter or sewage works or improvements 
The Constitution of the United States, 
the state constitution and the state 
statutes adopted by the legislature pro 
vide such authorization, but they also 
contain restrictions and limitations, 
some of which are most unfortunate 
An example is Sec. 246 of the Kentucky 
constitution, which states: “No publi 
othceer except the Governor shall re 
ceive more than $5,000 per annum as 
compensation for official services , 
Phe result is that anv municipal em 
plovee, such as the superintendent of 
works or the chiet engineer ot 
water or sewerage works or other agen 
cies specifically mentioned im the stat 
utes, is unquestionably a public officer 
subject to the salary linutation, Com 
pensation for subordimate employees ts 
limited to lesser amounts. Under such 
conditions there is no meentive tor a 
capable young high-school graduate to 
continue his technical education in col 
lege in anticipation of a career m eng! 
neering in any state, municipal or other 
governmental agency Hle can ear 
more at an earlier date as an artisan 
equipment operator, plasterer or brick 
laver. Consequently it ts impossible to 


assemble or even maintain adequate and 
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competent design, construction and op 
erating organizations im governmental 
agencies in Kentucky 


Municipal Organization 


The Kentucky constitution (Para- 
graph 158) authorizes six different 
classes of cities, ranked by population : 
first class. over 100,000; second class, 
over 20,000; third class, over 8,000; 
fourth class, over 3,000; fifth class, 
over 1,000; and sixth class, less than 
1 OOO Paragraph 157 of the constitu 
tion limits the general-purposes annual 
tax rate per $100 of taxable property 
value to 75¢ in cities of the fourth, 
fifth and sixth class and in third-class 
cities with a population less than 10,- 
000. In third-class cities with popula 
tions between 10,000 and 15,000, the 
rate is limited to $1.00 per $100. Third- 
class cities with populations over 15, 
000, and second- and first-class cities. 
are limited to $1.50 per $100. No city 
can become indebted in anv one vear 
bevond the mcome and revenues pro- 
vided for that vear without the assent 
of two-thirds of the electorate voting at 
an election held for the purpose. This 
proviso means that two-thirds of the 
voters must approve any general-obliga- 
tion bond issue of the citv. Paragraph 
158 further limits the total indebtedness 
which may be incurred, including exist 
ing indebtedness, to the following per 
centages of the total value of taxable 
property in the city: first- and second- 
class cities and third-class cities whose 
population is more than 15,000, 10 per 
cent: third-class cities of less than 15,- 
OOO and fourth-class cities, 5 per cent: 
and fifth- and sixth-class cities, 3 per 
cent. These constitutional limitations 
have lately caused major changes in 
municipal financing in Kentucky. 

The state legislature has provided by 


i 
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statute for the organization and govern- 
mental authorities of the several classes 
of cities. The regular organization for 
cities is a mayor and a legislative body 
consisting of aldermen, councilmen or 
trustees. Second-class cities have two 
boards—aldermen and councilmen. In 
sixth-class cities, there is no mayor, the 
trustees being charged with the execu- 
tive duties. In all cities, the judicial 
functions are performed by an elected 
judge. 

Cities of the second through the sixth 
class may adopt a commission form of 
government, consisting of two to four 
elected commissioners and, except in 
fifth- and sixth-class cities, a mayor. 
The commission combines the legisla- 
tive and executive functions of govern- 
ment. 

Cities of the second, third or fourth 
class may use the city manager—com- 
mission form of government, the man- 
ager being appointed by a commission 
composed as above. On the advice of 
the city manager, the commission can 
create or abolish city departments by 
ordinance. The manager appoints and 
removes department directors and may 
remove employees in any department. 

The municipal legislative body is the 
hasic authorizing agency at this level 
of government. The specific statutes 
and procedures for financing water and 
sewage works, and the organizations for 
their construction, control and opera- 
tion, will be outlined below for the vari- 


ous classes of cities. 


First-Class City 


In a first-class city, (that is, Louis 
ville) which, through the commission 


ers of the sinking fund, owns all of 


the outstanding stock of a chartered wa 
ter company, the mayor can appoint a 
four-man board of water works to man- 
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age, operate and control the corpora- 
tion, the mayor himself being an ex 
officio member. The term of office is 
four years, one member being appointed 
each year, thus providing for continuity 
of policy and subduing the effect of a 
change in the political complexion of 
the elected city officers (K.R.S. | Ken- 
tucky Revised Statutes} 96.230—-96.- 
310). 

The board of water works shall pro 
vide free water service to the city for 
municipal uses, and the water works 
is exempted from the payment of city 
taxes. The board is authorized to fix 
and collect reasonable rates for the use 
of water furnished. All debts of the 
water works are to be paid out of earn- 
ings and income. The board may bor 
row money not to exceed the gross re- 
ceipts of the current year and may is- 
sue bonds for refunding outstanding 
bond issues or funding its current float- 
ing indebtedness, when approved by 
resolution of the commissioners of the 
sinking fund. The limit is $1,500,000, 
the maximum interest rate is 4 per cent 
and the bonds must mature within 40 
years. 

There is no authority for the diver 
sion of water works funds. The Louis 
ville Board of Water Works, however, 
has for the last nine years declared and 
paid to the sinking fund commissioners 
an annual dividend of $1,000,000. to 
$1,300,000 on the stock of the corpora 
tion. 

Three methods of building sewers 
are authorized for first-class cities: 

1. Through the department of public 
works, financed by allocations of the 
general-purposes ad valorem taxes 
(K.R.S. 93.020). 

2. By a sewerage commission LS 
93.130--93.270), composed of the direc 
tor of works and four commissioners 
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appointed by him for terms of four 
years each, such appointments to be 
approved by the mayor and the city 
legislative body. The construction of 
sewerage projects is to be financed 
through the sale of general-obligation 
honds, authorized by a vote of the 
people after passage of an ordinance by 
the city’s legislative body. There is no 
limit on the amount of bonds which can 
he voted and issued, except the const: 
tutional restriction on first-class cities 
that the total of outstanding general- 
obligation bonds shall not exceed 10 
per cent of the total city assessment 
valuation of taxable property. A sewer- 
age commission does not at present ex- 
ist in Louisville 

3. Through the present agency, the 
Louisville Metropolitan Sewer Dist., 
authorized by K.R.S. 76.010-76.220. 
These statutes establish a bipartisan 
hoard of five members, three appointed 
by the mayor and two by the county 
judge. The terms of office are stag- 
yered and are four vears each The 
board is authorized to establish a sched 
ule of rates, rentals and charges to be 
collected from all real property using 
the facilities of the district The reve- 
nues and income from such charges are 
to be used for the operation and main 
tenance of the sewer system, and it 1s 
the duty of the district to rehabilitate, 
construct, improve and extend the 
sewer and drainage system as promptly 
as possible Che board is not author 
ized to levy ad valorem taxes upon any 
property whatsoever but 1s empowered 
to issue, from time to time, negotiable 
interest-bearing revenue bonds, secured 
only by district revenues realized from 
the collection of sewer service charges 
Bonds shall mature within 40 vears and 
the interest rate shall not exceed 5 per 
cent. An issue of bonds must have the 


prior approval of the legislative body of 
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the city for any project within the city. 
Any bonds issued by the district, and 
income therefrom, are exempt from 
taxation. 


Other Classes 

Second-class cities which own a wa- 
ter works may operate it as a depart- 
ment of the city or under a commission 
of three members appointed by the 
mayor subject to the approval of the 
legislative body. The net revenue from 
the operation of a water works by any 
second-class city shall be applied to 
the improvement or reconstruction of 
the streets and other public ways of the 
city, to the extension of the water works 
system or to the payment of interest or 
principal on water works bonds. 

Municipalities of the second through 
the sixth class may purchase, establish 
or construct, operate and extend water 
works. The city legislative body is 
authorized to issue revenue bonds se- 
cured solely from the income of the 
works, and such bonds will not con- 
stitute an indebtedness of the city. 

Sewerage and water system projects 
may be joined for the purpose of origi- 
nal financing. The bonds issued must 
mature in not to exceed 40 years and 
the interest rate shall be less than 6 per 
cent. Additional bonds may be issued 
for refunding outstanding bonds or for 
extensions or improvements of the wa- 
ter works. The city legislative body is 
required to set aside the income and 
revenue of the water works in a special 
fund to pay the maintenance, operation 
and depreciation, as well as in a sink- 
fund to pay the interest and retire- 
Adequate rates 


ing 


ment of the bonds 


and charges must be established. Bond- 


holders are protected through provi- 
sions for a lien on the properties and 
the appointment of an operating re 
ceiver in the event of default on any 


ii 
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interest or principal payment. The city 
may be charged for its water use. 

Cities of the second through the sixth 
class are prohibited (K.R.S. 96.540) 
from selling, leasing or encumbering 
municipally owned water works with- 
out the approval of two-thirds of the 
legal voters after due notice. This sec- 
tion does not apply to the issuance of 
revenue bonds. 

For sewer construction in second- 
class cities, K.R.S. 94.020—94.060 au- 
thorizes a board of public works (con- 
sisting of three members appointed by 
the mayor) or a mayor-appointed su- 
perintendent of public works to have 
control of all of the operation, construc- 
tion and reconstruction of sewers, 
drains, ditches, culverts, canals and 
streams. Appropriations from the gen- 
eral revenues of the city deemed neces- 
sary by its legislative body will be 
made each year. 

The acquisition of sewerage systems 
may be financed by cities of the second 
through the sixth class with revenue 
bond issues. Sewers may be con- 
structed, extended or improved by ordi- 
nance in cities other than first class, in 
cooperation with any federal or state 


agency. The city’s cost is assessed 


against abutting property on a front- 
foot basis. Assessments will be a lien 
against property and may be paid either 
in cash—when construction is com- 
pleted or one-half before the start of 
construction and one-half on comple- 
tion, as the ordinance may specify—or 
by the ten-year bond plan. The city leg- 
islative body may issue ten-year serial 
bonds (maturing one-tenth each year) 
at not to exceed 6 per cent interest. 
The property holder assessed for the 
improvement then pays annually, with 
his tax bill, one-tenth of his total as- 
sessment, plus interest on the remaining 
unpaid portion at the rate per annum 


which the bonds bear. The bonds are 
secured by a first lien on property, su- 
perior to all other liens except state, 
county, school and city taxes. No prop- 
erty will be exempt from the assess- 
ment. 

Second-class cities are authorized to 
build sewers along or under any public 
ways of the city, the cost to be paid out 
of the city general fund or by special 
assessment of the abutting property. 
Construction costs may be assessed up 
to $2.00 per front foot. If the assess- 
ment exceeds half the value of the sewer, 
the excess will be paid out of the city 
general fund. City property will be 
assessed and paid out of the general 
fund. The ten-year bond plan for the 
payment of assessments is authorized. 

Third-class cities are authorized to 
construct, reconstruct, maintain, alter, 
repair or change sewers by ordinance, 
the cost to be paid out of general funds 
or by special assessment. Benefited 
property is to be assessed according to 
superficial area or front footage, on the 
basis of sewer districts designated by 
the legislative body. A warrant bear- 
ing interest may be issued for the as- 
sessment which shall be a lien superior 
to all others except state, county or 
general city taxes. The city legislative 
body may provide that the sewer im- 
provement assessments can be paid on 
the ten-year bond plan. These im- 
provement bonds are not general-obli- 
gation bonds of the city but are secured 
by a lien on the property assessed. The 
bonds bear a maximum interest of 
© per cent. 

In third-class cities, the legislative 
body may contract for water service or 
the city may acquire works of its own. 
Third-class cities are also authorized 
to operate their electric and water plants 
jointly under control of a five-man 
board appointed by the mayor. All ob- 
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ligations of the board must be paid 
solely from revenues and are not ob 
ligations of the city. The board may ac 
quire property, operate, maintain and 
improve the water and electric system 
and fix and collect reasonable rates tor 
service. which must be sufficient to pas 
for operation, interest, hond and sink 
ing-fund requirements, adequate ce 
pres mation reserves, taxes oT payments 
in liew of taxes, and reserves tor mm 
provements Keal estate purchases must 
be m the name ot the city tor the use 
and benefit of the board. The city ts 
hilled for its use of water or electricity 
at rates applicable to other customers 
Surplus revenues are to he transferred 
to the sinking fund for the retirement 
of bonds or for the creation of a cash 
working fund, the improvement and 
extension of the svstem or the reduc 
tion of rates. The board is authorized 
to issue serial revenue bonds, maturimg 
in at most 40 vears with interest not 
to exceed © per cent Bondholders are 
protected against default on the pay 
ment ot principal or mterest Holder 
of 25 per cent of the outstar ding bonds 
nay petition the courts for the appoint 
ment ota receiver 

Fourth-« lass Cities NAY ASSESS the cost 
of sewer construction or improvement 
up to $2.00 per front foot agamst the 
abutting property If the cost e 
ceeds $2.00) per front foot, the entire 
cost will be assessed over the whole 
irea «of the preestablished sewer «dts 
trict within the certs Sewer construc 
tion may include treatment plants. | 
isting privately cor structed TAS 


“ incorporated mit the system witl 


the citv making proper and equitable 
idyustment Phe ten-vear bond plat 
is authorized 

art} clas cities wh owl ind op 
erate mit electric or watet plants 
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may issue 44 per cent interest-bearing 
warrants due in at most five vears, 
in payment of extensions and improve 
ments. The city legislative body may 
by ordinance provide how and for what 
purpose profits, earnimgs or surplus 
funds. of publicly owned utilities may 
be used 

In both fifth- and sixth-class cities, 
construction or reconstruc tion of sewers 
and water mains and their connections 
shall be paid out of the general funds 
of the citv or at the exclusive cost ot 
the abutting property owners only if 
more than 50 per cent of such owners 
petition for the improvement, or if four 
members of the legislative body (out of 
a total of five or six) vote that the pay 
ment be made by the property owners 
Fifth-class cities may order that the 
property owners pay two thirds of the 
cost, the city paving the balance. Both 
fifth- and sixth-class cities may adopt 
the ten-vear bond payment plan for 
special assessments In sixth-class 
cities, repairs must be paid out of gen 
eral funds 


District Financing 


Under Chap. 220, K.R.S., sanitation 
districts may be formed in counties 
vhich contain cities of the first, second 
or third class. If approved by ordi 
nance, a portion of a first class city may 
he included in the sanitation district 
The statute provide s that all ora por 
tion of anv other class of city mav be 
included in the district if approved by 
«a city ordinance. The sanitation dis- 
trict mav include areas in more than 
one county \ board ot three commis 
sioners. only two of whom can be mem- 
hers of the same political party, 1s ap 
pointed by the county judge or judges 
for four vears, with staggered terms 
Che board may authorize the issuance 
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of 40-year © per cent interest-bearing 
revenue bonds on such terms and con- 
ditions as it may determine, for the pur- 
pose of acquiring, constructing or ex- 
It may estab- 
lish rates and charges for sewer service 


tending a sewage system. 


and can enforce their collection in court 
or by ordering discontinuance of water 
service to the delinquent premises. 
Bondholders are protected by a statu- 
tory lien on all property of the district. 

Chapter 74, K.R.S., provides for the 
formation of water districts in any 
county of the state, under conditions 
similar to sanitation districts, except 
as to original petitioning for formation 
No incorporated city can be included in 
the district, but the latter may contract 
to furnish water to any city. 

Chapter 58, K.R.S., 
broad authority to any county, city or 
governmental instrumentality 
or other political subdivision (or grouns 
thereof) to acquire, construct, add to, 


gives 


very 


agency, 


extend or maintain any “public proj 
ect,” such as lands, buildings, struc- 
tures, works or facilities for public pur- 
poses intended for use in the promotion 
of public health, welfare or conserva- 
tion of resources. Revenue bonds may 
be issued to finance construction or ex- 
Bondholders are protected 
an authoriza- 
tion for the appointment of a receiver 


tensions 
against default through 


by a court. 


IMPROVEMENTS 


Conclusion 


An analysis of the foregoing outline 
will show some odd or unexplainable 
discrimination between different classes 
of cities. Only fifth- and sixth-class 
cities are authorized to extend water 
mains on a front-foot assessment basis. 
Cities of the first class are the only 
ones not authorized to construct sewers 
on a front-foot assessment basis. Wa- 
ter works in cities of the first class 
authorized to revenue 
bonds to finance extensions or improve- 
ments. The independent and separate 
board form of organization for the man- 
agement and operation of water works 
is authorized only for cities of the first 
and second class. Third-class cities, if 
they own both the water and electric 
plant, can have a separate board. A 
separate board for the operation and 
management of sewage works ts author- 


are not issue 


ized only for first-class cities. 

It is obvious that any municipal cor- 
poration faced with the necessity of 
financing public improvements should 
retain or employ a competent engineer 
and a competent legal adviser. If the 
issuance of bonds is indicated, the ad- 
vice of experienced and competent un 
derwriters is absolutely indispensable 
The prospective bondholders must be 
adequately protected if the bonds are 
to be sold at fair and advantageous 
prices and interest rates. 


Municipal Viewpoint—Tennessee—Arthur L. Dow 


Until recently the most 


method of financing water and sewer 


common 


unprovement programs in Tennessee 
has been through the issue of general- 
obligation bonds. As Tennessee does 
not have home rule, most cities are de- 
pendent on the whims of the state legis- 


lature for laws regulating local bond 


Within the last few vears the 
revenue bonds in- 
creased, but many people are not fa- 
miliar with such debentures and look 
upon them with some suspicion. 


issues. 


issuance of 


It should be pomted out at the start 
that a straight sewer revenue bond by 
itself is not worth the paper on which 


| ¥ 
| 3 
7 


450 W. HOWARD 


it is written, since the municipality or 
sewerage district has very little power 
to coerce the customer who refuses to 
pay his sewer charge. Even if it were 
possible to prevent the delinquent cus 
tomer from using his sewer, the local 
county and state health departments 
would oppose such action. On_ the 
other hand, if the water and sewer rev 
enue bonds are combined imto one ts 
sue, the municipality has a firm grip on 
the regulation and collection of water 
and sewerage fees, as they are billed to 
gether. If the customer is negligent 
or refuses to pay the bill, the munict 
pality can immediately cut off his water 
supply, and a sewer system ts of no 
value without water. The average citi 
zen will make every effort to pay his 
water bill. 


Expert Services 


(ny municipality contemplating wa 
ter or sewer improvements should ob 
tain expert services. It should employ 
a competent firm of consulting engi 
neers to make a thorough study of the 
situation and prepare adequate plans 
and spec ifications, It ts possible to get 
Federal Works Agency planning loans 
for this purpose. If the project 1s built, 
the loan is paid out of the bond fund, 
and, if it is not built, the municipality 
is then under no obligation to repay the 
loan 

Local officials should work closely 
with state health department engineers 
who are always glad to cooperate with 
municipalities in studying their needs 
and are acquainted with consulting 
firms which will render adequate sery 
ice. Although state officials will not 
recommend any particular firm of con 
sulting engineers, they will supply the 
names of three or four, or perhaps hall 
a dozen, which they know to be qual 


fied. The employment of qualified, ex 
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perienced consulting engineers will as- 
sure a city of a properly designed and 
efficiently operating plant providing not 
only for immediate needs but for future 
expansion as well. 

When the time comes to consider the 
issuance of bonds, it is suggested that 
the municipality employ a qualified bond 
house to prepare, advertise and_ sell 
them. Sucha firm will render this serv- 
ice at a nominal charge and, as the result 
of experience, is able to correlate the 
necessary information, write an effec- 
tive prospectus and take care of all the 
detail, which the average city is unable 
to do for itself. The bond house ts ac- 
quainted with the different laws govern- 
ing such issues and can save municipal 
ties much trouble and expense, equal 
to considerably more than the amount 
of the fee. There are many reputable 
hond houses in every state, and banks 
will furnish a list of the ones with which 
they deal. 


Municipal Organization 


There are three main types of munict- 
pal government in Tennessee: mayor 
aldermen, mavor-commissioners and 
city manager—council. Cities under the 
mavyor-commussioner form are empow 
ered by their charter to issue certain 
types of bonds without reference to the 
state legislature for authority. Those 
under the mayor-aldermen torm usu 
allv have to refer to the legislature for 
authority to issue bonds. In munict 
palities under city manager—council 
government, the council is empowered 
to issue bonds without reference to the 
legislature. Although any municipality 
operating under a city manager charter 
has a wide range of authority over bond 
issues, a petition of protest signed by 
5 per cent of the qualified voters (not 
necessarily property owners) can force 
a special election to approve or disap 
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prove the action of the council in voting 
for the issuance of certain bonds. 

Under Tennessee law, the state 
health department has the authority to 
order a municipality to construct suit- 
able sewage disposal facilities. At pres- 
ent, however, there are approximately 
50 or 60 cities in the state which would 
go bankrupt if ordered to build an 
adequate sewerage system. The health 
department has been very cooperative 
and conservative in this matter, and the 
author knows of no city, with one pos- 
sible exception, that has been ordered 
to do so. 

Sanitary and Utility Districts 

Under the Public Acts of 1901, Chap. 
63, small communities of twenty resi- 
dences within one square mile may set 
up a small sanitary district for the pur- 
pose of sewage treatment and disposal. 
These districts have the power to elect 
a mayor, borrow money, set a tax rate 
(not to exceed 15¢ per $100) and pro- 
vide for a drainage and sanitary system. 
The act also provides for a sanitary 
inspector. 

Chapter 248, Public Acts of 1937, 
permits 25 owners of real property 
within a proposed district to petition 
the county court for the incorporation 
of a utility district to establish a water, 
sewer or fire protection system. Such 
a district has no power to levy or col- 
lect taxes but can fix, maintain, collect 
and revise rates and charges for any 
service to such a level that the system 
will be self-supporting, and can incur 
debts, borrow money and issue nego- 
tiable bonds with a maximum maturity 
of 40 years. This act was amended in 
1947 (Chap. 76) to give the utility dis- 
trict the power to acquire, construct, 
improve, extend, consolidate, maintain 
and operate any of the eight services in- 
dicated in the original bill, within or 
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without the boundary of the district. 
The district may purchase these serv- 
ices from, or sell them to, any munici- 
pality, the state, any public institution 
or the public generally. 

Under the Public Acts of 1949, Chap, 
23, the utility district is authorized to 
extend its services beyond its bound- 
aries and to make reasonable charges 
for their support. These services may 
not, however, be extended into areas 
already served by agencies rendering 
the same kind of service. 


Municipal Systems 


Municipalities are empowered ( Pub- 
lic Acts of 1917, Chap. 129, as 
amended) to issue and sell bonds for 
the purpose of construction, purchase 
and equipment of sewerage, draining 
and garbage disposal systems or plants. 
The governing body of the municipality 
must pass a bond ordinance and call for 
an election to approve it. 

The provisions of Public Acts of 
1935, Ex. Ses., Chap. 10, authorize in- 
corporated cities and towns to con- 
struct, acquire, improve, extend, op- 
erate and maintain public works, un- 
dertakings and projects, including sew- 
age treatment and disposal systems ; 
to issue bonds for such construction ; 
to accept federal grants; to contract 
debts ; 
limited ad valorem taxes to redeem 
bonds and pay interest thereon ; to fix, 
levy and collect fees, rents, tolls or other 


to assess, levy and collect un- 


charges for services rendered; to ac 
quire, by purchase, gift or exercise of 
the right of eminent domain, and hold 
and dispose of property. Bond issue 
procedure requires public notice. 

The Revenue Bond Act of 1935 
(Public Acts of 1935, Ex. Ses., Chap. 
33) authorizes the issuance of revenue 
bonds by municipalities to construct, 
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acquire, extend, improve and operate 


public works—including water, sewer 
age, and sewage treatment and dts 
posal—inside municipal boundaries and 


in other jurisdictions with their per 
mission. The project and related bond 
issue may be authorized by resolution at 
the same meeting of the municipal gov 
erning body by a majority of the mem 
hers. No provision is made tor a gen 
eral bond election, nor 18 a certificate ot 
convenience and necessity or a state 
permit required 

Any municipality ts authorized, by 
Public Acts of 1937, Chap. 184, to re 
finance, or refinance and mmprove, any 


of its enterprises Money may be bor 


rowed by the issuance of refunding 
revenue bonds 
Chapter 183, Public Acts of 1045, 


vives to incorporated cities and towns 
ipproximately the same powers as are 
enumerated in Chap. 10 of the 1935 act 
Section 23, however, provides “that the 
power conferred hy this act shall be in 
addition to and supplemental to, and 
shall 
not affect the power conferred by, an 


the limitations issued by this act 
other law and fis! not in substitution 
for the powers conferred by any other 
law 

Cities and towns are authorized by 
Public Acts of 1947, Chap. 222, to re 
quire owners, tenants or occupants ot 


property within corporate linuts to 


connect with public sanitary sewer fa 
other met! 


cilities and to cease to use 


ods ot disposal This act also pros ides 


that water and sewer charges may be 


combined and permits the discontinu 
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ance of either or both services in order 


to enforce payin nt 


Summary 


There are three generally accepted 
methods of financing a water or sewer 


pre yyect 


1. General-obligation bonds, issued 
for the specific purpose ot finan ing wa 
ter and sewerage construction 

2. General-improvement bonds, a 
more flexible type of general obligation 


bond. 


eral-improvement 


Part of the money trom a gen 


bond issue can be 


used for sewerage and water, part for 
streets and part tor public buildings. 
Such bonds are usually employed only 
when each specific improvement re 
quires a relatively small part of the en 
tire funds 

3 Revenue bonds, which, in the au 
thor’s opinion, are the best type to 1s 
sue, because the people who are actually 
served pay for the financing directly 
The revenue bond does not constitute 
a general obligation upon the city but 
mortgage on the which 


revenues 


will be derived from the water and 


sewerage system \nother advantage 


of revenue bonds is that they can be 


issued without regard to a city’s debt 


limut 


With the help of competent consult 
ing engineers and qualified bond men, 
many financial problems can he solved 


which. at first thought, may have 


seemed insurmountable It 1s surpris 


ing how accurately the experts can 
predict tuture growth and revenue 


Chlorine Demand Constants of Detroit's Water 
Supply 
By Douglas Feben and Michael J. Taras 


A paper presented on Sept. 29, 1949, at the Michigan Section Meeting, 


Traverse City. Mich.. 
Michael J. Taras, Si 
Detroit 


HE Detroit Dept. of Water Supply 

adopted the practice of free residual 
chlorination in February 1946. The re- 
quirements of this type of treatment are 
that the chlorine demand of the water 
shall be completely satishied and that a 
free available chlorine residual shall be 
In order to meet these re 
quirements, the solution of certain plant 


maintained. 


control problems was necessary. 

The chlorine demand of a water is 
| 1] the na 
ture and concentration of chlorine-con- 
and |2| 
conditions in the chlorination 

According to Standard Meth 
ods (1): “The chlorine demand of wa 
ter is the difference between the amount 


determined by two factors: 


suming substances 


variable 


present 


pre CESS, 


of chlorine applied and the amount of 
residual chlorine remaining at the end 
The demand for 
any given water varies with the amount 


of the contact period. 


of chlorine applied, time of contact and 


temperature.” In plant practice, the 
only variable conditions subject to con 
trol are the amount of chlorine applied 
and the time of contact. 

The chlorine demand characteristics 
of Detroit 
vestigation since the adoption of free 
residual chlorination. Both theoretical 
and practical considerations have been 
studied. The report 
marizes a study of those conditions 


water have been under in- 


present sum- 


by Douglas Feben, Asst. Supt. of Filtration, and 
San. Chemist, both of Dept. of Water Supply, 


which are subject to control m plant 
practice. By means of a formula which 
has been developed for calculating the 
rate of chlorine consumption under 
variable conditions, preliminary deter- 
minations can be employed to predict 
the amount of applied chlorine neces 
sary for the maintenance of specific re- 
siduals in the finished water. 


Experimental Procedure 


The experimental method used was 
to take equal portions of raw water and 
remove the suspended matter from one 
portion by coagulating it with chemi- 
cally pure aluminum sulfate and filter- 
ing it through laboratory filter paper. 
Samples so treated were designated 
“filtered water” to distinguish them 
from the untreated “raw water.” Both 
raw and filtered samples were brought 
to the prevailing plant water tempera- 
ture before being dosed with chlorine. 
Chlorination was accomplished — by 
measuring from a buret the required 
amount of carefully standardized chlo 
rine solution, the source of which was 
the concentrated tray water from within 
the bell jar of a chlorinating machine 
This solution was adjusted to give a 
concentration of 0.5—-O0.8 mg. of chlorine 
per milliliter. 
were bottled in glass-stoppered pyrex 


The chlorinated samples 


flasks, in a manner which excluded any 
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air from the containers, and were im 
mersed in a bath of running water at the 
prevailing plant water temperature 
Residual chlorine determinations 
were made after contact periods of 0.5, 
1.0, 2.0, 4.0, 6.0, 8.0, 12.0, 16.0, 20.0 and 
24 hours. Only one residual chlorine 
determination was made from any one 
flask in a given experiment. This series 
of experiments measured the effect of 
time and turbidity on chlorine demand. 
Some time temperature experiments 
were run similarly, except that the con 
tact time intervals selected were 2, 4, 6 


Time — hours 


Effect of Supplementary Chiorme 
Dose 


and & hours, and the water bath tem 
peratures were adjusted to 36°, 45 

and 74°F. The samples of 
raw and filtered 
brought to the experimental tempera 


55°, 65 
water were both 
tures before chlorination 

Residual chlorine was measured pho- 
tometrically by the orthotolidine-arse 
nite procedure, the instrument being a 
Cenco-Sheard-Sanford Photelometer.* 
The 17-mm. tubular cells were used in 
conjunction with the blue filter The 
instrument was calibrated against a 
series of chlorine concentrations whose 


* Made bw Central S« ientifie Co., Chicago 


M. 


1. TARAS Jour. AW WA 


titer had been determined by methyl 
orange titration. 


Mathematical Analysis 


The data from a single time experi- 
ment are plotted as curve 4 in Fig. 1. 
It was found that a straight line resulted 
when the chlorine demand (dose minus 
residual) was plotted against time on 
logarithmic paper (Fig. 2). All the 
experiments performed in this study 


rABLE 1 


Chlorine Demand Constant 


= Date of | Water Temper- | Expon 
Test Con ature ential 
1949 ditior Value 
Surface Suppiies 
Detroit filtered 74 
Flat Rock Feb. 3° rawt 74 0.16 
Flat Kock July &8 filtered 70 0.17 
Utica July 13 filtered i3 0.16 
Well Supplies 
Ann Arbor lan. 17 74 0.03 
Willow Run lan. 28 74 0.06 
Y pailanti 
Township lan. 18 74 00) 
Y psilanti 
Township Jan. 28 i4 0.04 
Vpsilanti City Jan. 18 74 0.04 
Vpsilanti Cit la 0.06 


* Average of 120 values 
t Turbidity trace 


vielded such straight lines when treated 
in this manner. 
The general form of the equation for 


these curves 1s: 


D = ki*.. Eq. 1 


in which 2) is the chlorine demand 
(ppm.); ¢ is the contact time (hours) ; 
coefficient & is the chlorine demand 
(ppm.) after one hour of contact and 
represents the intercept of the curve 
on the unity time axis; the other con- 
stant, the exponent n, is the slope of 
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the curve and is the tangent of the 
angle formed by the curve intercepting 
a horizontal axis. Although the con- 
stants for any given experiment can be 
determined by measurements from a 
curve which has been drawn to fit the 
plotted points by inspection, the results 
so obtained are open to error. All of 
the data collected in this work were sub- 
jected to statistical analysis and the con- 
stants determined by the method of least 
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B in Fig. 1, and it is quite apparent that 
the two curves are parallel, indicating 
that the rate of reduction of residual 
chlorine is independent of the dose. 

In all the experiments using raw wa- 
ter, the exponent was found to be in 
the range 0.12-0.32 with an average 
value of 0.22. This average value is 
the result of experiments on 141 sam- 
ples of raw water involving 1,410 de- 
terminations of residual chlorine, In 
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squares. In the example illustrated, the 
equation becomes : 


D = 0.549" Eq. 2 


The effect of adding a supplemen 
tary chlorine dose to the raw water, 
after a given contact period, was also 
studied, the object being to note the 
demand attendant upon intermediate 
chlorination or postchlorination. <A 
raw water was run in duplicate for pur- 
poses of this test. The second sample 
received the same initial dose and then, 
after a contact period of five hours, was 
given a supplementary dose of 0.22 
ppm. The chlorine demand curve of 
this second sample is shown as curve 


Contact Time — hours 


Fic. 2. Raw-Water Chlorine 


a 6 10 20 100 


Demand 


these experiments, the turbidity varied 
from 1.5 to 82 ppm., and one-hour chlo 
rine demands varied from 0.12 to 1.74 
ppm. 


Turbidity and Temperature 


A study of the one-hour chlorine de 
mands of the raw and filtered water 
showed the one-hour raw-water de- 
mand to be higher than the correspond- 
ing filtered-water demand in almost all 
tests. Since the turbidity had been re- 
moved from the filtered water, this fac- 
tor was assumed to be the cause. Ac- 
cordingly, these differences in demand 
were plotted against turbidity, as shown 
in Fig. 3. The difference between the 
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and fil 


one-hour demands ot the raw 
tered water appears to be a limear tun 
tion of the turbidity, increasing as the 
latter rises Thus, the greater the load 
of turbidity removed from the raw wa 
ter before chlorination, the greater will 
be the difference between the chlorme 
demands of the raw and filtered water, 


regardless of contact 


0? 03 o4 
One Hour Demand Difference 
(Raw and Filtered Water) 


Effect of Turbidity 


From Fig. 4, which shows the ex 


wnential differences plotted against tur 
] | 


hidity, it is apparent that no relation 
ship exists between the two 

Phe effect of temperature ts apparent 
when this variable is plotted against the 
corresponding exponents and one-hour 
demand values obtained from filtered 
{ big 5) These 


distinct 


water experime nts 


values show a increase with 


temperature rise 


\n anomalous situation prevailed 


similar values for 


when were plotted 


PARAS 
raw water (Fig. 6). The temperature 
effect is more pronounced on the one 
hour demand than on the exponent. 
Whereas the increase in the one-hour 
demand is definite and unmistakable, 
the change in the exponent ts of neg 


ligible magnitude up to 65°F \ sig- 


90 


004 0.06 0.08 
Difference Between Exponents 
(Raw and Filtered Water 


lurbidity and Exponential 


Differences 


nificant increase is not apparent until a 


temperature of 74 F. is reached. 


Evaluation of Predictions 


The empirical formula developed im 
this study has been shown to be 
D = 3 


In plant operation, the desired residual 
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in the plant effluent has been established 
as 0.50 ppm., and, therefore : 


Cl, dose D + 0.50.. Eq. 4 
quations 3 and 4 have been combined 
and reduced to the nomographic form 
shown in Fig. 7, in order to simplify 
the job of testing the basic formula in 
plant operation, 

At the Water Works Park plant 
there is approximately a one-hour de- 
tention period between the point where 


prechlorination takes place and_ the 


0.46 0.17 
One-hour demand 
Exponent 
0.44 + + + 4 016 
E / 
& / 
20.42 0.15- 
2 
5040 0.14“ 
x 
© 0.38 0.13 


70 


50 60 


Temperature 


Effect of Temperature (Filtered 


Water) 


point where the water leaves the mixing 
chamber. The difference between the 
residual chlorine in the mixed water 
and the prechlorination dose was there 
fore accepted as the & value, or the ini- 
tial demand for any test of the formula. 
This mitial demand was then aligned 
nomographically with the detention 
time of either plant to give the total 
chlorine demand. The formula was 
tested in this manner against the daily 
average residual chlorine for the first, 
fifth, tenth, fifteenth, twentieth and 
twenty-fifth day of each of the 24 
months in 1947 and 1948 at both De- 
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troit plants, comprising a total of 288 
checks. 

It was realized from the start that 
there were numerous sources of error. 
In the first place, the mixed-water chlo- 
rine residual at Water Works Park 
seldom results from exactly one hour 
of contact. Moreover, the comparator 
used for estimating the mixed-water 
residuals is not as accurate as a photelo- 
meter expertly calibrated and operated, 
despite the fact that it is good enough 
for ordinary plant control. It is pos 
sible for a visual colorimetric determi- 


0.60 0.24 


One-hour demand 


Exponent 
— 


° ° ° 
= 


One-Hour Demand - ppm 


Temperature — °F 


Effect of Temperature (Raw 


Water ) 


nation to be + 0.10 ppm. in error, de 
pending on the way in which the com- 
parator is used and the chlorine range 
in which the measurement 1s made. A 
third source of error is that the for- 
mula was developed from experiments 
in which the original concentration of 
turbidity was in contact with the chlo- 
rine at all times, whereas, in plant op- 
eration, progressive clarification is tak 
ing place. In spite of these possible er- 
rors, comparative results were surpris- 
ingly good. The percentage of com- 
parisons during this two-year period 
which agreed within certain percentage 
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differences is shown graphically in Fig. 
8. It will be noted that 74 per cent of 
the actual and calculated doses agree 
within 10 per cent, and 81 per cent 
agree within 12 per cent, or within 1 Ib. 
of chlorine per million gallons, based 


on a total dose of 1.0 ppm. 


During this two-year period the raw- 


water conditions against which the for- 


mula was tested covered a considerable 
Turbidity varied from 2 to 95 
ppm., one-hour chlorine demands varied 


range. 


15 2.0 


ppm 


hiorme Deman 


One-Hour ¢ 
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Fic. 7. Nomograph for Chlorine Dose 


from 0.21 to 1.17 ppm., and total con 
tact time varied from ; pproximately 2.5 


to ll hours 


Constants for Other Waters 


In addition to the results so far enu 


merated, the chlorine demand constants 


ot se veral other 


water supplies have 
lable 1. 
that the 
(;reater Detroit 


been determined, as shown in 
It is 


ground waters in the 


interesting to observe 


area show 


remarkably 


metropolitan 


FEBEN & M. f. 


PARAS Jour. AWWA 
similar exponential values, varying be- 
tween the limits of 0.03 and 0.07. Like- 
wise, the surface waters in this region 
vield higher but strikingly constant ex- 
Samples from which the tur- 
bidity was removed by coagulation and 


ponents. 


sand filtration gave values approximat- 
ing 0.17 for Detroit, Flat Rock and 
Worthy of note in this 
connection is the fact that Detroit water 
is drawn from the [ 
Lake St. Clair, while the Huron and 
Clinton Rivers supply Flat Rock and 
Utica, respectively. 

The lower results obtained with well 
waters suggest that the chlorine demand 


Utica supplies. 


lower reaches ot 


100 
80} 
3 60 
40 
& 20 


0 5 10 3035 
Per Cent of Difference 
Plant and Nomographic Doses 
Actual 
graphic Doses 


Comparison of and Nomo 


of ground supplies is due in some meas 
ure to inorganic ions and organic ma 
terials of relatively simple structure. 
Conversely, the higher exponents of sur- 
face supplies indicate that the demand 
is attributable to organic materials 
of greater complexity. This view 1s 
not untenable since it 1s reasonable to 
assume that water percolating through 
the earth’s strata in the absence of oxy 

gen will result in reduction of some 
of the nitrogenous matter to ammonium 
ion. Also, the longer hydrolysis period 
the the 


ground waters are doubtless subjected 


to which dissolved solids in 


will cause the more complicated pro 


15 
10 
| | 
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> 
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TABLE 2 
Comparison of Measured and Calculated Results 


| 
Demand, 
ppm. 


O.5-hr 
Jemand, 
Sample Source d 


ppm. 


4.04 
5.76 
3.40 
3.40 


Flat Rock 


Utica 3. ae 
; 3. 


Ypsilanti City 


Ypsilanti Township 


Detroit 


teins to be broken down into materials 
of simpler structure. 


Flexibility of Formula 


In some plants, the period between 
the point of chlorine application and 
the release.of the water from the mixing 
chamber may be considerably less than 
one hour. Again, an operator may wish 
to use laboratory control tests in which 
the initial demand is to be measured 


Time, ¢ 


hr. 


Final Demand, 
Per Cent 


| Difference 
__| Difference Difference 


Measured Calculated 
1.16 
0.19 
0.60 
0.89 


6.45 
6.16 
5.50 
6.61 


0.57 
0.66 


4.63 


0.18 


0.13 
0.35 
0.50 


0.08 
0.12 
0.06 
0.02 
0.03 
0.08 
0.10 
0.16 
0.05 
0.03 
0.08 
0.12 


0.96 
0.91 
1.10 
0.49 
0.57 
0.77 0.04 
0.88 | 0.04 
0.53 | 0 

0.60 0.02 
1.62 0.19 
1.93 0.26 
1.92 0.21 
2.34 0.33 


0.69 
0.73 
0.84 
0.53 
0.62 
1.43 
1.67 
1.71 
2.01 


for a contact time of less than one hour. 
In such instances, the basic Eq. 1 can be 
transformed and extended to read: 


(Co — C.). $ 


in which C, is the chlorine concentra- 
tion after zero contact time (chlorine 
dose) ; C, is the chlorine concentration 
after « hours; and C, is the chlorine 


— | 
| 
3.42 | 7 22 
= | 2.94 | | 24 16 : 
5.80 5.14 11 
> 
| 260 | 2.76 3.08 3.26 | 6 
| 
: | 4.23 | 4.46 | 10 4.98 5.33 7 i 
| 423 | 446 | 24 5.20 5.70 10 4 
4 | | 
Rs a | 0.55 | 0.64 | 7 | 0.90 0.98 9 
= | 055 | 064 | 24 | 1.16 1.28 10 " 
| 0.47 0.55 | 10 0.87 | 0.93 7 a 
| 0.47 0.55 | nit |) 1.13 2 
0.40 0.44 | 0.65 | 0.62 5 
0.40 0.44 0.76 | 0.68 
0.34 0.41 0.90 0.80 
| 0.34 0.41 1.12 | 
“a | 0.37 | 0.45 | 0.86 6 3 B 
| 0.37 | 0.45 | 1.07 | 3 
| 0.26 | 0,29 037 14 
| 0.26 | 0.29 17 
|} 042 | 0.48 5 
| 0.42 0.48 | 5 
0.30 0.34 0 
0.30 0.34 3 
| 0.72 | 0.86 13 
0.72 | 0.86 | 16 a 
0.78 0.95 | | 42 
0.78 | 095 | 16 Bt 
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concentration after y hours, y beimg 
greater than a 
It will be seen from Eq. 5 that as 4, 


the contact time for the imitial demand 
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Equation 5 presupposes a knowledge 
of the value of nm. If this value is not 
known, or 1 the characteristics of the 


raw water are such that nm varies over 


9 (raph 


approac hes zero, the 


determination, ( 
chlorine residual ts being reduced at an 


ever increasing rate his means that 


the degree of accuracy o! the contact 


time measurement must mncrease in 


versely with respect to the length of the 


contact time 


12 
D, 


Dos 


Solution of Eq. 6 


a wide range, the equation can be trans 


formed to read: 


D, = D, kKq. 6 


Do.s 


in which J), is the demand (ppm.) at 
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0.5 hour; ), is the demand (ppm.) at 
1.0 hour ; and D), is the demand (ppm. ) 
at t hours. The use of Eq. 6 requires 
but two exact determinations of chlorine 
demand : one at exactly 0.5 hour’s con- 
tact and the other at exactly 1 hour's 
contact. From these data, the demand 
at any other contact period can be cal- 
culated. 

To test Eq. 6, it was applied to the 
0.5- and 1-hour demands of a number 
of water samples. From the data and 
results given in Table 2, it will be noted 
that the average difference between the 
calculated and measured final demands 
is 9 per cent. It should be pointed 
out that the accuracy of the final caleu- 
lated demand will depend on the ac- 
curacy of the measurements of the 0.5- 
and 1l-hour demands. For example, 
assume a water whose 0.5- and 1-hour 
demands are 0.46 and 0.54 ppm., re- 
spectively. The 10-hour demand cal- 
culated from these values is 0.92 ppm. 
Now assume that the 0.5-hour demand 
was measured 10 per cent low, that is, 
0.41 ppm. Kecaleulating the 10-hour 
demand gives a value of 1.35 ppm. 
against the original figure of 0.92 ppm., 
equivalent to an error of 47 per cent. 

The use of Eq. 6 is simplified by tak- 
ing advantage of the set of curves given 
in Fig. 9. The procedure is to divide 
the 1-hour demand by the 0.5-hour de- 
mand and to raise this value to the 
power determined by the final contact 
time, ¢, by means of the appropriate 
curve. This result is then multiplied by 
the 1-hour demand, the figure, D,, and 
the product is the value sought. 


Conclusions 

Several conclusions can be derived 
from these studies: 

1. Temperature and turbidity are 
minor factors in the chlorine demand of 
Detroit's water supply. 
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2. When a water is chlorinated to 
give free chlorine residuals, there is a 
definite mathematical relationship be- 
tween the demand at one contact period 
and that at any other contact period. 

3. The mathematical relationship be- 
tween chlorine demands at different 
contact periods for Detroit’s water sup- 
ply makes it possible to maintain spe- 
cific chlorine residuals in the finished 
water on the basis of preliminary de- 
terminations. 

4. A study of the chlorine demand 
constants experimentally derived from 
various water supplies and from spe- 
cific compounds offers a qualitative in- 
dication of the nature of the chlorine 
demand substances present in a natural 
water. 
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Preliminary Studies on the Chlorine Demand 
of Specific Chemical Compounds 


By Michael J. Taras 


A paper presented on Sept. 29 
Traverse City, Mich 
Water Supply, Detroit 


HE chlorine demand characteristics 
of Detroit water have been under 
investigation since the adoption of the 
free 
A study reported in the preceding paper 
(1) reveals that a definite mathematical 


practice of residual chlorination. 


relationship exists between the chlorine 
demand for one contact period and that 
for any other contact period. 

When logarithmic values for the chlo 
irine demand are plotted against the log 
arithmic values of time 
result is a straight line 
this line provides an exponential value 


ot contact, the 
The slope of 


Which represents the rate of the reaction. 
‘This 


though linear for all waters studied, 


chlorine demand function, al- 
differs in slope and, therefore, in ex 
ponential value. 

Such a uniform behavior pattern of 
matural waters prompted further in 
Vestigation to determine the nature of 
the chlorine-consuming substances pres- 
ent. This paper presents a summary of 
laboratory studies of certain inorganic 
and organic substances which, in solu 
chlorine 


tion, exhibit a characteristic 


demand. 


Chlorine-consuming Substances 


Preliminary laboratory studies estab 
lished the fact that ammonium ion, fre 
quently a contributory factor in chlorine 
demand, is seldom a constituent of De 


troit water. In addition to the am 


1949. at the 
7 by Mu hael J 


Vichigan Section Meeting, 
laras, Sr. San. Chemist, Dept. of 


monium ion, common inorganic chlo- 
rine-consuming nitrite, 
sulfide, ferrous manganous 
manganese. It is generally considered 
that the chlorination of these inorganic 
ions depends upon the oxidizing prop- 
The chlorination of 


ions include 


iron and 


erties of chlorine. 
the ammonium ion may be an excep- 
tion; this reaction is obscure and has 
not been elucidated satisfactorily with 
respect to free residual chlorination. 
Further laboratory studies revealed 
that solutions of amino acids and pep- 
tones exhibit chlorine demand curves 
comparable with those characteristic of 
natural 
stituent of animal and vegetable life. 


waters. Proteins are a con- 
It is logical, therefore, to suspect the 
presence of proteins and of their hy 
drolytic products, peptones and amino 
acids, in natural waters. Very little of 
the fundamental chemistry of chlorinat- 
ing organic substances on the micro 
scale (parts per million) customary in 
treatment been 
resolved. 


water processes has 

Animal and vegetable wastes contain 
fats, carbohydrates and proteins. Of 
the three components, proteins alone 
contain nitrogen and sulfur, the chlo 
Proteins are 
complex, high-molecular-weight organic 


rine-consuming elements. 


materials which have not yet been syn- 
The pro- 
tein constituents whose chemical struc- 


thesized in the laboratory. 
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ture has been identified—the amino 
acids—are less complex, lower-molecu- 
lar-weight organic materials. 

Amino acids are, therefore, an ex- 
cellent source of the various types of 
organic chemical groups of protein ori- 
gin. The highly purified form in which 
these acids are available makes it pos- 
sible to determine quantitatively the 
chlorine demand of representative 
groups and molecules. A chlorine de- 
mand is exerted by the amino group, 
the sulfhydryl and other sulfur-contain- 
ing groups, the aromatic as well as the 
cyclic and heterocyclic rings, and the 
unsaturated organic linkages which may 
be present in industrial wastes. 


Experimental Procedure 


The procedure described in the pre- 
ceding paper (1) was modified some- 
what in the amino acid phase of 
the work. Experimental temperatures 
were restricted to the range between 
70° and 75°F. The concentration of 
the active principle, organic and inor- 
ganic alike, taken for chlorination was 
1.0 ppm. 

The free available chlorine residual 
was measured photometrically by the 
standard orthotolidine-arsenite method, 
while the total chlorine was read after 
the full development of the unarrested 
orthotolidine color. 

All chlorine demand-—free water was 
prepared by heavily chlorinating dis- 
tilled water to about a 10-20-ppm. 
residual, using saturated (1.0 mg. chlo- 
rine per milliliter) water from under 
the bell jar of a chlorinating machine. 
After standing one day, the treated wa- 
ter was dechlorinated by sunlight or 
by ultraviolet irradiations from a 
Hanovia Utility Model quartz lamp. 
An alternative method 
boiling the chlorinated water prior to 
artificial or natural irradiation. No ap- 


consisted of 
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parent advantage attached to this ad- 
ditional step. 

The numerous albuminoid nitrogen 
analyses performed in this study fol- 
lowed Standard Methods procedure 
2), the ammonia nitrogen being libe- 
rated first by distillation, after the ad- 
dition of phosphate buffer. The ness- 
lerized color was measured photometri- 
cally using a blue filter and a cell with 
a 5-cm. light path. 

The nitrogen analyses were made 
using 1 liter of ammonia-free distilled 
water after the addition of 10.0 ml. of 
the standard amino acid solution. The 
ammonia distillate from the ammonia 
nitrogen and albuminoid nitrogen de- 
terminations was collected consecutively 
in separate 200-ml. volumetric flasks, 
distillation being continued until the 
volume reached the mark. A 50-ml. 
aliquot of the distillate was taken for 
nesslerization. Ammonia nitrogen can 
be determined at a lower limit of 0.005 
mg. per 50-ml. volume by the photo- 
metric procedure. 

The ferrous iron concentrations of the 
natural supplies were determined by 
the Standard Methods orthophenan- 
throline photometric procedure (3). 
The ferrous analyses varied widely 
among the well waters and also because 
the samples were, on some occasions, 
chlorinated immediately upon receipt in 
the laboratory. 
marked by a high ferrous content. In 
other tests, it was necessary to postpone 
the work and analyses for a day or two, 
thereby allowing the oxidation and pre- 
cipitation of most of the iron. These 


These samples are 


samples are characterized by lower fer- 
rous values. 

The standard amino acid solutions 
were prepared by dissolving 0.1000 g. 
of the pure Eastman Kodak product 
and diluting with chlorine demand—free 
distilled water to 1.0 liter in a volu 
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metric flask For each chlorination 
run, 10.0 ml. of this standard solution 
plus 10 ml. of 0.4 N sodium bicarbonate 
was diluted with demand-free distilled 
water up to 1.0 liter or 
thereof. The peptones and gelatin used 
were obtained from Difco Laboratories, 
in Detroit The imorganic 
were chemically pure or of analytical- 
The 
residual readings used for the mathe 


multiples 


reagents 


reagent grade quality chlorme 
matical determination of the chlorme 
demand constants of the various organic 
and inorganic materials were made after 
15 and 30 minutes, then at hourly in- 
tervals up to 12 hours and finally after 
24 hours’ contact time 


140 


~Total 7.5 
wy 
free Cl-pH 7.5 


Total pH 3.6 4 


Free Ci~pH 36 T 
| 
12 16 20 24 
Contact Pernod — hours 


Fic. 1. Effect of pH 

The filter photometer is most de 
pendable in the chlorine range below 
1.0 ppm. when the orthotolidine-arsen 
ite color system ts used; some accuracy 
is lost up to 2.0 ppm., becoming ap 
preciable above that point, beyond which 
the color development with resnect to 
concentration is slight. Consequently, 
working residuals were generally main 
tained below 2.0 ppm., and sample dilu 
tion was employed when the chlorine 
concentration exceeded this value 

In chlorinating the 
care was taken not to apply starvation 


amino acids, 


doses of chlorine. Chlorine doses were 


selected to furnish a free available re- 


MICHAEL 
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sidual of approximately 0.5 ppm. or 
cessive doses were avoided because of 


higher after seven hours’ contact. 


the necessity of diluting the sample to 
bring the test residuals within the scope 
of the photometric curves The object 
was to simulate as closely as possible the 
chlorine dosages used in acceptable wa- 
ter works practice. 

It was found important to control the 
pH value of solutions. Ordinary chlo- 
rine demand-—free distilled water with a 
pH near 4 yields results differing from 
those obtained in a natural water. In 
order to determine the effect of pH on 
demand, parallel samples of 1.0 ppm. 
leucine dosed with 2.25 


were ppm 


a 


Chiorine Consumed — ppm 


| 
+ 


0.25 05 1 2 


Contact Period — hours 


Demand ot 


(Chlorine Typical 


Organic Substances 


Chlorine 
Substance Dose 
Pheno 7 
Methionine 3.25 
Alanine 
Creatinine 
Gelatin 1.75 


ppm 


chlorine. One sample was left at a pH 
of 3.6, while the pH of the second was 
raised to 7.5 with sodium bicarbonate. 
Both readings represented the pH after 
chlorination. The chlorine demand 
curves of the two samples (Fig. 1) ex- 
hibit the same general trend in that they 
flatten out after an incipient abrupt de- 
cline. The sample with the acid pH, 
however, shows a higher demand (re- 
flected by the lower free available and 
total chlorine residuals), greater com- 
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bined residual formation, a sharper drop — way of duplicating the 7.0-8.3 hydro- 
in residual and a longer period before gen ion concentration typical of most 
the leveling-off process materializes. raw waters. Furthermore, the addi- 
Because of the mildly alkaline reaction tion of sodium bicarbonate obviates the 
of most natural waters, the picture pre- close control of volume needed with 


rABLE 1 


Chlorine Demand Constants * for D = kt® 


Chiorine " Chiorine k 
Compound Chlorine nent Compound Chlorine nent 
Applied Applied po 
P Demand Average ppm Jerand Average 


ORGANK Sarcosine hydro 2.50 1.10 0.18 
chloride 2.50 1.12 | 0.19 0.19 
Amino Acid Histidine 2.50 105 | 0.19 
Alanine 2.75 1.83 0.02 2.50 1.05 | O21 0.20 
2.50 1.78 0.02 0.02 Creatine hydrate 1.50 0.55 O18 | 
Leucine 2.25 1.25 0.03 | 1.50 0.48 0.20 O.19 
1.75 1.23 0.04 0.03 Creatinine 1.50 0.66 0.19 
; Lysine dihydro 2.50 1.41 0.03 1.75 0.73 0.21 0.20 - 
ee chloride 2.50 1.41 0.03 Glycine anhy 3.75 1.67 0.23 ; 
2.25 1.34 0.04 0.03 dride 3.75 1.66 0.25 O.24 
Glutamic acid 2.50 0.95 0.03 Pe ptones § 
2.50 0.94 0.03 0.03 Tryptonet 1.75 0.75 | O12 | 
Aspartic acid 2.75 1.79 | 0.06 125 | 0.70 | 013! 
2.75 1.77 0.07 0.07 Neopeptone! 1.75 0.66 0.16 | : 
Valine 2.25 1.31 0.08 1.25 0.60 | O17 |) O17 i 
2.25 1.29 0.08 Manganese pep 1.25 0.48 0.21 
2.25 1.30 0.08 0.08 tonate§ 1.50 O45 | 0.21 0.21 ’ 
Serine 1.89 0.08 Gelatin} 1.75 0.44 0.27 | 
2.75 1.82 0.09 1.75 0.38 0.30 0.29 ; 
2.75 1.75 0.10 0.09 B- mercaptoethanol 3.75 2.86 
Hippuric acid 1.00 0.15 0.01 3.75 2.84 0.02 0.02 bs 
1.25 0.18 0.03 0.02 Phenol 7.00 4.26 0.21 j 
Cysteine hydro 3.25 2.29 0.06 7.00 3.48 0.21 
chloride 3.00 13 0.07 0.07 7.00 3.34 0.20 0.21 
( ystine 4.25 0.06 
? | 
4 2.85 0.08 0.07 INORGANIC j | | 
Methionine 3 45 0.08 | 
| 
3 Ammonium nitrogen’ 10.75 9.22 0.00 
; 2.2 0.08 0.08 added as am 10.75 9.23 0.00 | 
Glutathione 2.00 1.17 0.09 monium chlo 10.75 9.28 0.00) «60.00 
1.42 0.09 ride 
2.00 1.15 0.10 0.09 Nairite nitrogen 6.50 5.50 0.00 
Arginine hydro 2.75 1.56 added as sodi 6.50 §.52 0.00 
chloride 2.50 1.49 O.12 um nitrite 6.50 5.55 0.00 
2.25 1.44 O.12 0.12 6.50 5.67 0.00 0.00 
I'ryptophane 5.00 3.48 O11 Sulfide ton (added 6.00 4.61 0.01 
5.00 3.26 0.12 O12 as sodium sul 6.00 4.65 0.01 
Glycine 4.25 3.31 O11 fide ' 6.00 4.72 0.02 0.01 
4.50 3.21 O12 0.12 Ferrous ton (added 3.00 1.53 0.02 
Tyrosine 4.75 3.10 0.14 as ferrous sul- 3.00 1.55 002 
4.50 3.07 0.16 O.15t fate) +00 1.56 0.02 O02 


* Obtained by chlorinating 1.0 ppm. of each compound, ion or substance. For explanation of equation, se¢ 
lootnote, p. 466 

t Applicable over 1-24-hour period 

Ditco 
§ Merck 


vailing at pH 7.5 is probably the more — buffer mixtures. Sufficient bicarbonate 
applicable in water purification practice. — solution, prepared from chlorine de- 

The slightly alkaline pH of natural mand-—free distilled water, was added 
supplies is often due to the presence of — to chlorinated solutions to provide a 
bicarbonate ion. Hence, the use of so- final pH oi approximately 7.5, a total 
dium bicarbonate affords the easiest alkalinity of approximately 170 ppm. 
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TABLE 2 


Relationship Between Albuminoid Nitrogen and Totai Nitrogen 
in 1.0 ppm. of Various Amino Acids 


Tot Nearest 
otal 
o. of N| Albuminoid N ee 
o. at 
Atoms Exptl N 
in Mole ppm 


cule 


om pound 
Atoms 
Exptl 


0.16 
0.15 
0.10 
0.08 
0.10 
0.08 
0.07 

0.08 
0.0) 

0.06 


(,lycine NH HAOOH 

Alanine NHeCHe OOH 

Valine HCH NHeCOOH 

Leucine CHeeCHCHCH NH 

Lysine dihydrochloride CHe CH NHOCOOH 

Aspartic Acid HOOCC HeCH|(NH 

Glutamic Acid | NH 

Serine HOCHCH NH 

Methionine CHS CHa NHS COOH 

Cysteine hydrochloride | HSCHCHINH HC! 

( ,lutathione HOOC (CHe) CHSH 
CONHCH COOH 


yrosine HO CHCH NH 0.07 


Iryptophane CHYeCH(NH»®) COOH 4 0.09 


( CHeCH 


CH 


( yeti HOOC CH INTC COOH 0.08, 0.07 


HC! 
(Creatine hydrate (CHS CHCOOH 
Sarcosine hydrochloride CHYNHCH COOH HCl 


Arginine hydrochloride | 0.10, 0.09 


10.04, 0.03 
10.08, 0.07 


OOS 


| 


Hippuric Nei CONHCH OOH 10.01, 0.01 
} 


Betaine hydro NICDCH,COOH 0.00, 0.00 

‘> | 
| 


(slyeine Anhydrice 25 


(as CaCO,) and a total-solids content in this project were of an exponential 
of approximately 230 ppm. character and obeyed the general ex- 

pression offered in Eq. 1 * of the pre- 
Chlorine Demand Constants *)=kt", D being the chlorine demand 
(ppm.); &, the chlorine demand, (ppm.) af 


: ; ter one hour of contact; and ¢, the contact 
of the chemical substances investigated time (hours) 


The chlorine demand curves of most 
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| Total 
| 0.19 0.1) 0.16 
0.16 0.16 0.15 
0.10 1 
0.09 0.08 
O13 0.10 0.10) 2 
| O11 0.08 0.08) i 
0.08 0.0 0.07) 
O13 0.11 O.11) 1 
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ceding paper (1), differing only in the 
value of the exponent, n, and the first- 
hour demand, k&. The logarithmic 
curves for the chlorine demands of 1 
ppm. of five typical organic substances 
are presented in Fig. 2. 

The exponent reveals the speed with 
which the chlorine reacts with a given 
substance. As might be expected, the 
rate of reaction is more rapid for inor- 
ganic ions (including ammonium ion), 
with the exponent approaching a mini- 
mum. Organic materials, on the other 
hand, react at a slower rate, and, conse- 
quently, the exponent is larger. 

The list of amino acids in Table 1 
shows a definite pattern. With two 
exceptions, the simpler acids are 
grouped at the numerically lower end 
of the exponential scale, while the more 
complicated or substituted compounds 
occupy the other extreme of the scale. 
The simpler acids are compounds pos- 
sessing fully hydrogenated amino 
groups, freely available for chlorination. 

Examination of the albuminoid ni- 
trogen analyses of all the amino acids 
in Table 2 shows that, with but a few 
exceptions, the analyses of the straight- 
chain compounds approach the theoreti- 
cal values for whole amino groups. 
Considering the experimental error 
possible in such multiple micro determi- 
nations, agreement between the theoret- 
ical and laboratory data is good. The 
conjecture is also valid that the slightly 
low experimental results may be in- 
herent in the procedures adopted. 
Whatever its minor quantitative short- 
comings, the albuminoid nitrogen de- 
termination serves as a satisfactory in- 
dex of the magnitude of the amino ni- 
trogen groups which can be chlorinated 
immediately. 

In preparing Table 3, the theoretical 
nitrogen content representing a whole 
amino group was taken as the most 
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probable nitrogen value for computing 
the theoretical chlorine demand. This 
procedure was followed where the ex- 
perimental albuminoid nitrogen analy- 
ses reasonably approximated a whole 
number of nitrogen atoms (Table 2). 
The precaution eliminated the possi- 
bility of compounding experimental 
errors in the calculations. The theo- 
retical nitrogen value was multiplied by 
ten to give the calculated chlorine de- 
mand due to nitrogen.” 

Investigations (4, 5) have established 
that between nine and ten times as 
much chlorine by weight reacts with 
ammonia nitrogen during the free re- 
sidua! chlorination process, Confirm- 
ing these reports, a similar 10:1 chlo- 
rine-nitrogen ratio was observed in the 
immediate chlorination of the available 
nitrogen in amino acids. Ten times as 
much chlorine by weight represents four 
atoms of chlorine for each susceptible 
nitrogen atom. 

When the analyses differed substan- 
tially from the calculated values for 
whole amino groups, as for creatine hy- 
drate, creatinine and others, the agree- 
ment between the laboratory data (chlo- 
rine demand and albuminoid nitrogen 
content) was better than the values 
based on theoretical considerations. In 
the absence of information on chemical 
structure, as for the various peptones 
and gelatin, the agreement between the 
chlorine demand calculated from the 
albuminoid nitrogen analysis and the 
fifteen-minute flash demand was also 
good. 

The data indicate that all nitrogen 
groups cannot be chlorinated with equal 
ease. 


Natural Waters 


To reduce the results obtained in 
these fundamental studies to a practical 
water plant level, ground and surface 
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PABLE 3 


Relationship Between Fifteen- Minute Free-Chlorine Demand and Albuminoid Nitrogen 


Due Due Total Demand Demands 
to N tos 
pm 
\lanine 0.157 1.57 1.57 2.50 1.66 
2.50 1.62 
2.75 1.70 1.66 +009 
Valine 0.120 1.20 | 1.20 | 2.25 1.03 
2.25 1.07 
2.25 1.08 1.06 -~0.14 
Leucine 0.107 1.07 1.07 1.75 1.07 
2.49 1.07 
i 2.25 1.09 1.08 +-0.01 
Lysine O.128 1.28 1.28 2.25 1.23 
dihydrochloride 2.25 1.28 
2.50 | 1.31 £0.03 
Acid 0.105 1.05 1.05 2.29 1.30 
| 2.75 1.35 
2.75 1.37 1.34 +029 
Glutamic Act 0.076 0.76 0.76 1.75 0.77 
2.25 
2.50 0.93 O85 
Serine 0.142 1.32 1.32 2.25 1.36 
1.38 
2.75 1.49 
1.28 1.38 + 0.06 
‘ Methionine 0.094 0.94 0.95 1.89 2.50 1.9) 
3.00 2.07 
3.25 1.90 
3.25 1.97 1.97 +0,.09 
( ysteme 0.088 0.90 1.78 4.00 1.89 
hydrochloric 4.00 1.90 
3.00 1.95 1.91 +014 
Glutathione 0.046 0.46 0.46 0.92 2.00 1.00 
2.00 1.01 
2.00 1.02 1.01 +0.09 
\rginine 0.134 1.34 1.34 | 2.25 bon 
hvdrochloric 2.75 1.12 
2.75 1.13 
2.75 1.32 1.20 —O.14 
Creatine hydrate 0.033" 0.33 0.33 1.50 0.20 
1.50 0.32 
1.50 0.33 
1.75 0.36 0.30 —0.03 
Sarcosine 0.073" 0.73 0.73 2.50 0.76 
hydrochloricte 2.50 
2.50 0.87 0.83 +0.10 
Creatinine O.053* 0.53 0.53 1.50 0.49 
1.75 0.51 
1.75 0.55 | 0.52 —0.01 
i 


* Average of experimental value 


May 1950 CHLORINE DEMAND STUDIES 


rABLE 3 (contd. ) 


Calculated 15-min. Cl 
Most Demand Cl Exptl 
Probable 15-min 
aled, ¢ 
Dose Free-Ci Ave Caled, and 


Applied Demand Expt! 
N Content Due Due Total Demand Demands 
to N tos 


Difference 
Exptl. Between 


Compound 


Hippuric acid | 0.007" | 0.07 


tw 


=x = 


+ 0.09 


Glycine anhydride 0.123 


~ 


sy 


+0.09 
Betaine 0.00* 0.00 
hydrochloride 


xx= 


~ 


Neopeptone 0.04" | 0.40 


+0.12 


Tryptone | 0.05* 0.50 


+0.13 


Manganese 0.04* 0.40 
peptonate 


—O0.02 
Gelatin 0.03* 0.30 


Glvcine 0.187 


~ 


+0.86 


2 
7 

2 
7 

2 

5 

5 

7 

7 

2 

5 

7 

2 


Cystine 0.077 


= 


yrosine 0.084 0.84 


+0.77 


ryptophane 0.070 0.70 


x= == 


= 


Histidine 


—0.51 
B-mercaptoethanol 


+0.02 

* Average of experimental values. 
water samples were collected in the most common chlorine-consuming 
Greater Detroit metropolitan area. agents, and the demand was computed 


These samples were analyzed for the from the amounts of ammonia, albumi- 
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ppm 
0.07 | | 0.13 
0.28 
0.10 
0.14 0.16 
| 1.23 1.23 | | 1.37 | 
> 
1 
0.54 
| | 0.64 
0.40 | 0.39 
4 | 0.30 0 
0.77 | 1.48 | 2.25 | | 
= 
| | | 1.61 | 
0.70 
| 04 2.85 $2.15 
4 0.134 | 1.34 1.34 50 0.87 
530 | 0.78 
30 | 0.80 | 
50 0.80 | 


= 
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noid nitrogen and ferrous iron, the 
three substances present in deter- 
minable concentrations Then the 
calculated chlorine consumption was 
compared with the experimental fifteen- 
minute free-chlorine demand. The re- 
sults are reported in Table 4. 

The agreement between the actual 
and the calculated demand is_ well 
within experimental error for the 
ground waters tested. For example, 
the difference between the calculated 
and experimental values in two Ann 
Arbor samples is 0.12 and 0.13 ppm., 
respectively ; the difference is 0.13 ppm. 
for Frazer Village, 0.27 for Ypsilanti 
Township and 0.31 for Clawson Vil- 
lage. The computed demands for 
Ypsilanti Township and Clawson Vil- 
lage represent 93 and 87 per cent, re- 
spectively, of the actual immediate de- 
mands, 

The same picture is offered by the 
Detroit surface supply, which is, as a 


rule, relatively light in organic pollu- 


tion. In this instance, however, the 
fifteen-minute chlorine demand appears 
to be a direct function of the albuminoid 
nitrogen content, since other demand 
constituents are either absent or occur 
in insignificant traces. The chlorine 
applied to the Detroit raw water sam- 
ples equaled the prechlorination dosage 
fed to the plant raw water on the given 
day. 

On the other hand, highly polluted 
surface supplies, like those treated at 
Flat Rock and Utica, yield higher ex- 
perimental fifteen-minute demands than 
predicted by the chemical analyses. 
The complex composition of these raw 
supplies, containing organic color and 
other substances for which no analysis 
is currently available, probably accounts 
for the deviation. Organic sulfur may 
well be one of these unknown agents, 
and industrial wastes are another pos- 


DEMAND STUDIES 


471 


sible factor in the discrepancy. In any 
event, these supplies represent the work 
still involved in the problem of chlorine 
demand substances. The extent of the 
problem is demonstrated by the fact 
that almost half of the demand of these 
two supplies cannot be accounted for 
on the basis of present knowledge. 


Summary and Conclusions 


These studies reveal the importance 
of the molecular architecture of the in- 
dividual chemical compound in deter- 
mining the magnitude of the chlorine 
demand. Inorganic ions, such as am- 
monium, nitrite and sulfide, combine 
rapidly with chlorine, completing the 
reaction in a comparatively brief time. 
Conversely, organic compounds gen- 
erally require longer reaction periods. 

The fifteen-minute chlorine demand 
of most amino acids and such organic 
materials as peptones and gelatin is re- 
lated to the amount of albuminoid ni- 
trogen. The albuminoid nitrogen deter- 
mination measures the amino nitrogen 
freely available for immediate chlori- 
nation. The term “free available nitro- 
gen” is admissible in connection with 
the fifteen-minute free-chlorine demand. 

The exponential chlorination curves 
of many amino acids and peptones are 
similar to those obtained with natural 
water supplies. The course of chlo- 
rination, as indicated by the exponential 
reaction constant, is dependent on the 
structure of the individual amino acid. 
An increase in structural complexity, 
either through substitution or the in- 
troduction of aromatic and heterocyclic 
rings, results in higher reaction con- 
stants and prolonged chlorine demand. 
Gelatin, the only protein investigated 
in this work, yielded the highest ex- 
ponential value or velocity constant. 

Data collected on Detroit raw water 
and some neighboring ground water 
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supplies relatively light in organic pol- 
bear out the albuminoid-nitro- 
gen and fifteen-minute de- 
mand relationship. The experimental 
demands of highly polluted natural wa- 
ters fell far short of the computed 
values. 

These investigations emphasize the 
complexity of the chlorination problem 
and the need for additional analvtical 
procedures and tools to study highly 
polluted supplies. The 
provide a good cross section of the or 


lution 
chlorine 


amino acids 
ganic chemical groups but do not ex 
haust the possibilities in this direction, 
particularly in view of the prodigious 
molecular weight of the proteims 
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The papers by Feben and Taras re- 
port the discovery and application of 
new information concerning the beha 
The au- 
thors have “experimented successfully” 


vior of chlorine mm water 
in accordance with the definition by 


Velz (1) 


method is experimentation, 


“The essence of the scientific 
Success- 
ful experimentation depends upon care- 
ful collection and classification of facts, 
the discovery and examination of mu- 
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Demand Constants 


tual relationships of groups of facts, 
and the understanding of the signifi 
cance of the relationships.” 

The 
Detroit’s water supply were determined, 
the 
classification of facts; 


chlorine demand constants of 


first, by careful collection and 
and, second, by 
the discovery and examination of mu 
tual relationships of groups of facts. 
The preliminary studies on the chlo 
rine demand of specific chemical com- 
pounds contribute to an understanding 
of the relationships between these com- 
pounds and the chlorine demand of na- 
tural waters. 

Fundamental knowledge of the chem- 


istry of water chlorination has long been 


3 
i 
4 
} 
3 
4 
x 
3 


May 1950 CHLORINE 
needed, and investigations of this nature 
are few indeed. It was little more than 
twenty ago that Howard and 
Thompson (2) studied the chlorine de- 


years 


mand of taste-producing substances in 
water and Scott (3) recognized the spe- 
cific chlorine demand of phenols. 
Shortly thereafter Gerstein (4) re- 
corded breakpoint data following the 
addition of successive increments of 
chiorine to water. Interest in such 
studies was renewed ten years ago by 
the investigations of Calvert (5), Faber 
(6) and Griffin (7), and has been ex- 
tended by the detailed studies reported 
by Chamberlin and Glass (8), Fair (9) 
and many others. Out of this work has 
developed the present differentiation 
between “free” and “combined” avail- 
able chlorine residuals. Hallinan (10) 
was the first to provide a method for 
measuring these two types of residuals. 


Limitations 


Feben and Taras have now added an 
element of precision in predicting the 
behavior of chlorine residuals in natural 
waters. Through the application of this 
contribution, water chlorination will 
become more of a science and less of an 
art. The authors’ 


statistical conciu- 


sions and mathematical relationships 
appear correct and in order. 


In their 
joint paper, the authors have well dem- 
onstrated the validity ef their formula. 
The extent of its application at other 
water treatment plants, however, will 
be determined by two major limita- 
tions : 

1. Both technical staff and facilities 
on the level required for accurate de- 
termination of the chlorine demand con- 
stant of the water must be available at 
the plant. Not many plants are blessed 
with the personnel and financial re- 
sources which were utilized in the pres- 
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ent investigations. Unfortunately, in 
the majority of plants, limited labora- 
tory facilities and the multiplicity of 
duties of the operator-chemist make a 
high degree of control impracticable. 

2. The chlorine-consuming pollutants 
in the raw water must be relatively 
constant in composition and concentra- 
tion. Otherwise, the method of con- 
trol cannot be readily applied. The au- 
thors have recognized the limitations 
imposed by this requirement, pointing 
out that further studies are required for 
heavily polluted waters. 

The application of the mathematical 
relationship involved in the chemistry of 
chlorine-consuming substances deserves 
further comment : 

1. Water purification differs from 
most chemical process industries in that 
the water plant has little control over 
its principal raw material, the water. 
Variations are the rule rather than the 
exception. For this reason, it may be 
difficult to translate laboratory studies 
on pure compounds into practice when 
the water plant deals with natural or 
man-made pollution, 

2. The chlorine requirements of sul- 
fur pollutants vary, and care should be 
taken to distinguish between the chlort- 
nation of low-level sulfide solutions, 
such as septic sewage, and high-level 
sulfide solutions, such as those contain- 
ing organic sulfur. The chlorination of 
the former solutions results in the pre- 
cipitation of colloidal sulfur, and a 
weight ratio of 2.2 parts of chlorine is 
found for each part of sulfur. When a 
high sulfur concentration or organic 
sulfur is present in the solution, the 
sulfur may emerge from the reaction as 
either the sulfate or sulfur chloride. 
With the latter condition, high chlo- 
rine-sulfur ratios are valid. 

3. The nitrogen compounds exhibit 
wide differences in their reactions with 
chlorine. The relation between albumi- 
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noid nitrogen and fifteen-minute chlo- 
rine demand is striking and significant. 
The use of the term “free available ni- 
trogen” does not appear advisable until 
the characteristics of many more nitro- 
gen compounds have been determined ; 
several important amino acids have al- 
ready been found not to conform to 
their predicted behavior. Further stud- 
ies are required before the albuminoid 
nitrogen content of water can be em- 
ployed as a reliable index of chlorine 
requirements. 

4. There is a definite difference be- 
tween the oxidation of nitrogenous com- 
pounds with hot, concentrated and 
highly alkaline permanganate solutions, 
as compared with their oxidation with 
_ cold, dilute and acid solutions of chlo- 
rine. These experimental conditions 
make it difficult to discover a theoretical 
| or experimental relationship. 


Future Applicability 


As a practice becomes more complex, 
there is a tendency to eliminate per- 
sonal factors by the use of automatic 
Fequipment. The application of formu 
i las or procedures such as Feben and 
| Taras have reported may in future pro 
vide the foundation for attaining anv 
) desired chlorine residual in the distri 
bution system by the use of electronic 
mechanical “brains” in the treatment 


plant 
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Some 
Substances 


Treatment With Copper 
Jour 


HE author of contract proposals for 

a water well is confronted by geo- 
logic considerations from the start. Lo- 
cation, depth, casing, screen, size of 
pump, testing, prevention of pollution, 
elimination of sand and turbidity—in 
each of these items some element of 
geology is involved. As the geologic 
conditions below any given point on the 
earth’s surface generally cannot be 
predicted with complete accuracy, ap- 
proximations to the right answers must 
suffice, but, without them, the writing 
of contract documents founders in un- 
certainties. 

The impact of geology is first felt 
when determining the location of a well. 
Regional stratigraphic geology is em- 
ployed to show where rock formations 
likely to vield the required quantity and 
quality of water occur. The structure 
of those formations—including their 
dip, the folds in them and the faults 
that cut them into independent, offset 
hlocks—shows the probable location of 
aquifers which are within the reach of 
drills and pumps. 

Often, of course, the location is se- 
lected according to the owner’s needs, 
and the geologist’s job is to determine 
whether a suitable aquifer is present at 
that place. The exact point to he 
drilled within a chosen small area oc- 
casionally may be governed by geologic 
considerations, but more often the geol- 
ogist lacks the detailed information 
that would enable him to pick one spot 


Geology and Water Well Construction 
By Stuart L. Schoff 
A paper presented on Oct. 11, 1949, at the Southwest Section Meeting, 


Oklahoma City, Okla., by Stuart L. Schoff, Dist. Geologist, Ground 
Water Branch, U.S. Geological Survey, Norman, Okla. 


in preference to another within the own- 
er’s boundaries. He therefore reports 
merely whether or not a suitable aquifer 
exists. 

The collection of regional geologic in- 
formation is time consuming and is gen- 
erally beyond the resources of the 
individual prospective well owner or 
municipality. It is, therefore, a task 
appropriate to the state or federal 
geological survey. 

Regional stratigraphic geology, in- 
cluding the character, thickness and 
mutual relations of all geologic forma- 
tions down to the bottom of the chosen 
aquifer, together with the structure of 
the formations, is fundamental to the 
description of the local conditions and 
the general design of the well to be 
drilled, but it should be supplemented 
by local geologic data. Without proper 
identification of the formation cropping 
out at the surface on the site, estimates 
of the depth of the well may become 
uselessly generalized. Studies of the 
logs of wells previously drilled in the 
vicinity are especially helpful in making 
the local descriptions accurate. 


Grain Size 


The size of the particles that make 
up sand, sandstone or gravel aquifers 
bears on the type of well screen and the 
capacity of the pump to be used for the 
well. The size of the openings in the 
well screen must be chosen carefully if 
some of the larger particles are to be 
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476 STUART 
kept outside while the smaller ones are 
pumped from the well. Although the 
geologist may predict the approximate 
size of the particles in an aquifer, the 
best information will be obtained from 
sieve analyses of the materials bailed 
or washed from the hole itself. It is 
obvious that the samples must be se- 
lected carefully so that they truly repre- 
sent the aquifer. water well 
drillers may have sieves for making 
rough size analyses, but many do not, 
and too often the size of the openings 


Some 


in well screens is determined by guess. 

It might be thought that the state or 
federal geological survey should pro 
vide sand-sieving service to water well 
contractors, but such a plan would not 
he very practical. The period con- 
sumed in shipping samples and mailing 
hack the analyses, together with the de- 
lay in the laboratory if a backlog ot 
samples should build up, could be ex 
pensive to the contractor in terms of 
time lost 

lf water are to be 
drilled for a water supply system, it 
that the 
a municipality, privately 


several wells 


seems reasonable owner 
whether 
owned water works or an industry 
could well afford to buy half 


sieves for making grain size analyses on 


a dozen 


Carefully chosen samples of 
for 


the spot. 


suitable volume, shaken bv hand 
five or ten minutes, should give a sep 
aration good enough to show which 
is the major grade size. Mechanical 
shakers the ap 


preciably and may not be necessary, but, 


would increase cost 
even including them, the expense would 
he only a small percentage of the cost of 
one water well If this procedure is 
followed, the contract proposals can be 


made elastic by suggesting the prob- 


able range of from 
which the most suitable size would be 
selected after sieving the samples. 

The larger the particles in an aquifer, 


screen openings, 


SCHOFF Jour. AWWA 
the larger the openings between them 
and, therefore, the greater the perme- 
ability, other considerations being equal. 
Of course, other considerations gener- 
ally are not equal. A fine sand com- 
posed of grains of uniform size will be 
highly permeable, whereas a devosit of 
boulders mixed with clay will be es- 
sentially impermeable. The perme- 
ability multiplied by the thickness of 
the aquifer gives the transmissibility. 
The latter governs the rate at which 
water can be made to enter a well and 
thus sets the maximum size of pump 
that may be used advantageously 


Casing and Screen 


The degree of consolidation of the 
rock affects the choice of casing and 
screen and the development of the com- 
pleted well. A casing of large diameter 
will be required for a gravel-treated 
well in loose sand or gravel, but a much 
smaller diameter may be quite satisfac- 
tory in moderately consolidated beds, 
and in some formations casings will not 
be needed below the surface string re- 
If the cas- 
ing has to be driven into the formations, 


quired for sanitary reasons. 


it must be of greater strength than if it 
can hole. 
Therefore, advance knowledge of the 


be lowered into an open 
degree of consolidation of the forma- 
tions to be penetrated, and of the drill- 
ing method to be employed, may enable 
the writer of documents to 


achieve a measure of economy by adapt- 


contract 


ing the casing to the geologic conditions. 

The length of casing used in a well 
is determined partly by the necessity for 
preventing the entrance of polluted sur- 
face waters but also by the extent to 
which the formations cave into the well. 
Consider, for example, a deep well 
penetrating a succession of water-bear- 
ing sandstones interbedded with shales, 
all sufficiently consolidated to stand 
without casing except the third from the 
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bottom, which is a loose, fine-grained, 
“runny” sand. Ejither the well must be 
bottomed above the “runny” sand, sac- 
rificing the water to be obtained from 
the two sandstone layers below it, or 
the “runny” sand must be cased out, 
probably by sinking a string of other- 
unnecessary casing to the bot- 
tom of that sand, if not to the bottom of 
the well. 

The A.W.W.A. “Standard Specifi- 
cations for Deep Wells” (1) recognize 
the importance of consolidation of rock 
materials by suggesting that 
screens are needed for unconsolidated 
formations only. The reasoning is ob- 
Formations that will slump into 
the drillhole must be prevented from 
doing so or there will be no well. This 
objective is accomplished by means of a 


wise 


well 


vious : 


casing, but, if the casing is blank, the 
desired water cannot enter. The an- 
swer is a well screen, which may be de- 
fined as a perforated casing. This defi- 
nition, however, is much simpler than 
the engineering that should go into the 
and of suitable 
well screens. The kind of material used 
in the screen and the diameter of the 
screen are governed hy the same factors 
that govern the choice of casing. For 
maximum vield of water, the length of 
the screen should match the thickness 
of the aquifer, and its position in the 
well should correspond with the depth 
of the aquifer below the surface. 


construction selection 


Water Quality and Circulation 


The soluble minerals in an aquifer 
determine the chemical character or 
quality of the water, which may be 
worthy of consideration when the casing 
is specified. If the cost of the casing is 
not a major factor, its durability and 
probable length of service are. Con- 
sequently, a casing made of a material 
that will not deteriorate rapidly under 
the influence of the substances dissolved 


AND WELLS 


in the water should be selected. Al- 
though it is not a geologist’s job to ana 
lyze water, he may properly correlate 
such with their 
sources and indicate in advance what 
the chemical character of the water from 
a selected aquifer probably will be. 
The analysis will show the engineer 
whether the water is suitable for its 
intended purpose, what kind of ma- 
terials are best adapted for use in con- 
structing the well and, perhaps, the ma- 
terials the pump should be made of. 

The chemical quality of the water de- 
pends also on the hydrology of the 
aquifer. If the circulation of the water 
through the aquifer is rapid enough so 
that the water is underground only a 
short while, it will be fresher than it 
it staved underground longer. Given 
time enough, the circulating ground wa- 
ter will take up the soluble minerals. 
Such flushing action may explain why 
the water in some aquifers is fresh for 
a few miles down the dip but, with in- 
creasing distance from the outcrop, be 
comes too highly mineralized for use. 
Circulation, of course, means movement 
of the water, and implies outlets to the 
through The 
pumping of ground water obviously 
speeds the circulation and may improve 
the quality, provided that the pumping 
is not so heavy as to hasten the move- 
ment of the poorer water of the aquifer 
toward the wells. 

The quality of the water may dictate 
the length of the casing. For example, 
poor water from a shallow aquifer may 
have to be cased out to prevent the con- 


analyses geologic 


surface, as springs. 


tamination of good water from a deeper 
one. 


Yield and Pump Selection 


The hydraulic characteristics of an 
aquifer are inescapably related to fa- 
miliar geologic characteristics—the size, 
uniformity and arrangement of mineral 
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grains, the thickness of water- 
hearing stratum, the presence or ab- 
sence of an impervious confining layer 
and the structural connection of the 
aquifer with the intake area. 
geologic factors set practical limits on 
the ability of rock formations to yield 
water, and the last two determine 
whether the ground water is under ar- 
tesian pressure or occurs under water 
table conditions. In terms of wells, 
limits are set on the height to which wa- 


These 


ter will rise in the casing, if it rises at 
all; the drawdown that will be caused 
hy pumping ; the specific capacity ; and 
the well spacing that should be adopted 
if minimum interference is to be 
achieved, 

Pumps, whether for testing or de 
veloping the well or for day-to-day 
production of water, should be snect- 
fied in sizes appropriate to the abilities 
of the aquifer and the well. It is 
wasteful to install a pump that is too 
large. Furthermore, too large a pump 
may lead to well damage through over- 
pumping. Of course, no pump need be 
larger than is necessary to provide the 
desired quantity of water, regardless of 
what the maximum the 
aquifer and the well may be. 

The selection of pumps is hardly a 
geologic matter. Rather, it is a job for 
the consulting engineer or the munict- 


capacity of 


pal engineer, and it is definitely out of 
the province ot the geological survey. 
The geologist, however, may quite prop- 
erly indicate what yield to expect from 
properly constructed wells in a given 
aquifer, leaving the engineer to work 
out the details accordingly. The geolo- 
gist must make his prediction from the 
performance of other wells in the same 
formation, or perhaps in similar forma- 
tions. Where this information is fairly 
common knowledge, the engineer often 
does his estimating without bothering 
the geologist. 


L. 
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Pumping tests should run _ long 


enough to make it plain that the well 
and the aquifer are adequate to furnish 
the required water, and this adequacy, 
of course, goes straight back through 
the hydraulic properties of the aquifer 
to its geologic characteristics. The ob- 
jective generally is to pump at some 
specified rate long enough to stabilize 
the drawdown, but this condition must 
often be approximated because the 
drawdown may increase indefinitely, 
although usually at a progressively 
lower rate as time goes on. 

The performance of a well tapping 
water in coarse, clean gravel under wa- 
ter table conditions will differ greatly 
from that of a well in fine-grained sand- 
stone under artesian conditions. With 
such distinctions in mind, the engineer 
can specify a reasonable minimum dura- 
tion for the test pumping. He must 
pay attention, of the 
desirability of developing the well un- 
til the water is free of sand and tur- 
bidity. In some unconsolidated forma- 
tions, it will be found that more pump- 
ing is required for this purpose than 
for testing the performance of the well. 


also course, to 


Conclusion 


Knowledge of the geology of a pro- 
posed well site, including facts on the 
thickness, character and structure of 
rock formations and on the movement 
of water in them, is fundamental to the 
preparation of water well contract pro- 
posals. The more accurate the geologic 
information, the better the proposals can 
be made to fit the conditions and the 
more economically the work can be 
accomplished. 
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Applying A.W.W.A. Deep Well Standards 
By Paul Schweitzer 


A paper presented on Oct. 25, 1949, at the Virginia Section Meeting, 
Roanoke, Va., by Paul Schweitzer, Pres., Layne-Atlantic Co., Norfolk, 


Va. 


INCE the days of Abraham and 
Isaac man has found it necessary 
to dig holes below the surface of the 
earth to extract the waters secreted 
there by nature. The Bible relates how 
Moses, while leading the children of 
Israel out of bondage into the Promised 
Land, took his staff and, with the aid 
of some occult specifications, smote the 
rock and produced life-giving water. 
The science or craft of well digging 
was known and practiced centuries be- 
fore bridges, cathedrals, dams, high- 
ways and aqueducts were even dreamt 
of. Yet, although standards have been 
applied to such structures for hundreds 
of years, it was not until the present 
decade that any attempt was made to 
draw up a set of specifications which 
might be followed in the planning, con- 
struction and development of water 
wells for municipal and industrial use. 
This deplorable situation came to a 
close on April 30, 1945, when the Board 
of Directors of the A.W.W.A. tenta- 
tively approved the “Standard Specifi- 
cations for Deep Wells” (1). These 
standards were the fruits of the com- 
bined efforts of a committee judiciously 
chosen for this most commendable task. 
Unfortunately, however, there are a 
few engineers, consultants and water 
works men who, either through ignor- 
ance or neglect, have not availed them- 
selves of this valuable document. 


The specifications are prefaced by the 
following paragraph : “These ‘Standard 
Specifications for Deep Wells’ are based 
upon the best known experience and 
are intended for use under normal con- 
ditions. They are not designed for 
unqualified use under all conditions and 
the advisability of use of the material 
herein specified for any installation 
must be subjected to review by the en- 
gineer responsible for the construction 
in the particular locality concerned.” 

The committee preparing these speci- 
fications acknowledged the fact that a 
large municipal or industrial water well 
to be drilled at any given point was al- 
ways an important and essentially uni- 
que engineering problem. 

The construction of a modern water 
well is no longer the simple task of 
drilling a hole of a given diameter in the 
earth for a given distance. The specifi- 
cations used by Abraham and Moses are 
no longer adequate. Many states have 
enacted legislation requiring certain 
construction features in municipal and 
public water supply wells. Some states 
have found it necessary to restrict the 
amount of water that may be extracted 
from wells in a certain area, in order to 
conserve the supply. These efforts to 
standardize and regulate the construc- 
tion of water wells result from the ne- 
cessity for protecting the health and 
convenience of the citizens. 
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If underground conditions were 
identical or even similar everywhere, if 
all aquifers were of the same character, 
and if all subsurface water were of the 
same quality and not subject to contami- 
nation, there would be no problem in 
developing specifications and maintain 
ing standards of well construction 
Unfortunately, this happy situation 
Therefore, the engineer 
undertaking the construction of a sub 
stantial ground water supply must thor 


does not exist 


oughly acquaint himself with all known 
subsurface formations at the well site 
and make adequate provision to solve 
successfully all unforeseen and unpre 
dictable conditions that might be en 
countered, 

The problem of every engineer 
charged with the design and construc- 
tion of a well is simply this : to construct 
a well that will efficiently produce for 
the longest period the most water of the 
hest quality available at the site im 
question, 


Importance of Geology 


The first step in planning the develop 
ment of any important municipal or im 
dustrial well water supply is to as 
semble all the available data from the 
state or federal 
Much valuable information and prac 


geological survey 
tical advice can usually be obtained from 
water well drillers and contracting 
firms that have successfully completed 
wells in the immediate or similar areas. 
If little or no accurate subsurface data 
can be found for the area concerned, 
the drilling of a test well at or near 
the site of the desired well to determine 
the location, extent and nature of the 
water-bearing formations is highly 


practical. Water samples from the 
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various strata should also be taken at 
the time the test well is drilled. This 
procedure will furnish the engineer 
with an indication of which water-bear- 
ing formation or formations contain the 
best quality of water 

When all of this information has been 
assembled, the engineer can make prac- 
tical use of the A.W.W.A. deep well 
specifications, which cover nearly every 
Usually they need only 
be modified or combined to meet local 


type of well. 


conditions in order to develop the most 
practical and efficient well. 

The use of these specifications should 
not in anv way influence the engineer 
against exercising sound, practical 
judgment in designing and constructing 
the proper well for the conditions and 
circumstances prevailing The con- 
struction of a gravel-wall well in con- 
solidated formations, or the develop- 
ment of a deep limestone well where a 
hetter quality and more copious supply 
of water could be obtained from com- 
paratively shallow sand and gravel aqui- 
jers, is an obviously ridiculous proce- 
dure. Nevertheless, many wells have 
been improperly designed and con- 
structed, to the cost of municipalities 
and industries and the detriment of 
the well-drilling profession. 

Practical use and proper application 
of the A.W.W.A. deep well specifica- 
tions will reflect honor upon the de- 
signing engineer and result in financial 
benefit to the users of well water sup- 
plies. 
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Well Cleaning With Calgon 
By John P. Kleber 


A paper presented on Oct. 11, 1949, at the Southwest Section Meet 
ing, Oklahoma City, Okla., by John P. Kleber, Sales Engr., Dept. of 
Munic. & Process Waters, Calgon, Inc., Pittsburgh, Pa. 


HE use of vitreous or glassy phos- 

phate * in the “threshold treat- 
ment” of municipal and industrial water 
supplies to control corrosion, prevent 
lime scale and stabilize iron- or man- 
ganese-bearing waters has become wide- 
spread during the past decade and is 
familiar to most water works engineers 
and operators. A more recent and 
somewhat less familiar application of 
glassy phosphate in the water works 
field is its use, in considerably higher 
concentrations than in threshold treat- 
ment, for the cleaning of old wells to 
restore their pumping capacities and 
for the initial development of new wells 
to provide greater capacities in the be- 
ginning. 

Well cleaning with glassy phosphate 
is a natural outgrowth of other applica 
tions in which it has been successfully 
employed for many years. The gradual 
dispersion and removal of calcium car- 
honate and loose iron deposits in water 
systems with threshold treatment is 
well known. The concentrations of 
glassy phosphate which are thus em- 
ployed, however, are chosen primarily 
for the prevention of such deposits 
rather than for the rapid removal of 
those already present. Much higher 
concentrations of glassy phosphate 
on the order of several thousand parts 


* The glassy phosphate referred to in this 
paper is Calgon, which is characterized by 
a P.O; content of 67 per cent. 


per million—have long been used in 
industrial processes chiefly concerned 
with dispersion. 
processes are the deflocculation of clavs 
and pigments in the ceramic, paint and 
paper industries; the use of oil field 
drilling muds; and the selective flota- 
tion of ores. The dispersive properties 


Examples of such 


of glassy phosphate which make these 
applications possible indicated that this 
chemical might prove valuable for the 
cleaning of water wells where the re- 
striction of flow was caused not only by 
substances deposited from the water, 
but also by clay, silt or various inor- 
ganic minerals present in the strata. If 
the latter proved to be true, the em- 
ployment of glassy phosphate would 
present definite advantages in efficiency 
over the use of inhibited acid. 


Procedure Employed 


With these thoughts in mind and 
drawing from experience in other ap- 
plications, it was possible to set up a 
well-cleaning procedure using glassy 
phosphate which proved successful on 
its first trial. Further experience has 
suggested minor changes which are em- 
bodied in the method described in this 
paper. The procedure consists simply 
of adding to the well a solution of 100. 
200 Ib. of Calgon (16 Ib. per 100 gal. 
of water in the well casing), together 
with 20 Ib. of calcium hypochlorite— 
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the latter to kill iron bacteria and other 
organic growths which are frequently 
present in wells—while the deep well 
pump and all other equipment are left 
in place. The chemicals are allowed to 
remain in the well for 48 hours, and 
the pump is turned on and off ten or 
twelve times at four-hour intervals in 
such a manner that the water is raised 
to ground level and then allowed to 
drop back into the well. The resultant 
churning action is necessary both to 
provide the agitation which is required 
in the dispersion process and to force 
the glassy-phosphate solution out into 
the strata. In the 16-in.-diameter wells 
of New England, this agitation is pro- 
vided quite effectively by means of com- 
pressed air. The well is then flushed 
thoroughly to waste before it is returned 
to service, and the entire procedure is 
repeated until no further improvement 
in drawdown or capacity is noted. Nor- 
mally, only one or two charges of phos 
phate and hypochlorite are required. 


Field Tests 


One of the first field tests of glassy 
phosphate for well cleaning was con 
ducted in 1943 at the Shell Oil Co. re- 
finery at Wood River, Ill. (1). As 
many of the wells there had porous 
concrete casings, acid treatment was 
obviously not feasible, and the sever- 
ity of the problem is evidenced by the 
wells between 
The results were so 


abandonment of 25 
1917 and 1943. 
promising in the initial well cleaned 
that the treatment was extended to 20 
others, both concrete and gravel packed, 
with similar success in each in- 
stance. A marked increase in capac- 
ity was obtained in every well, and 
in all but a few the original capacity 
was equaled. This company now charts 
the drawdown of all wells and cleans 
them on a routine basis at six- to 
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twelve-month intervals, depending upon 
the rapidity of the increase in draw- 
down. Previous to this program, in 
one group of 24 wells, the average well 
life had been approximately five years. 
Periodic cleaning with glassy phosphate 
has now maintained the capacity for 
more than five years and has apparently 
prolonged well life indefinitely. 

Since these original trials were made, 
this method of cleaning wells has been 
successfully used in all parts of the 
continent and in all types of wells, 
including radial water collectors. 
Most operators report that the ini- 
tial capacity is restored and often 
exceeded. The method has proved 
equally effective whether the plugging 
was due to precipitated iron and calcium 
carbonate or to silt, clay, amorphous 
silica and similar substances which are 
obviously not affected by acid. Some 
operators have become so enthusiastic 
about this treatment that they have ap- 
plied the cleaning procedure to other 
problems, such as plugged sand filters 
and cation-exchange softeners, with 
good results reported. 

It should be pointed out that this 
method of well cleaning is not a cure 
for all well troubles, since it has been 
found that the treatment will not dis- 
perse and remove the larger particles 
of fine sand which may be causing the 
drop in pumping capacity. As far as is 
known, bailing and mechanical removal 
are the only remedies for this condition. 
Fortunately, the plugging of wells with 
sand is comparatively rare, as evidenced 
by the fact that glassy-phospate treat- 
ment has failed in less than 3 per cent of 
all of the wells cleaned to date. 


Advantages of Method 


Careful observation of field results 
over a period of years provides definite 


evidence that glassy phosphate is the 
most effectiv® agent yet developed for 
restoring the capacity of water wells 
when the well screen or the water-bear- 
ing strata around the well, or both, have 
become plugged with mineral deposits. 
Its greater effectiveness compared with 
inhibited acid is not at all surprising 
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ment. Some of the minerals, such as 
calcium carbonate and iron oxide or car- 
bonate, would have been dissolved quite 
effectively by acid, but the majority 
would not have been affected. In one 
well at the chemical plant in southern 
Illinois, treatment with inhibited acid 
resulted in a capacity of only 400 gpm. 


Suspended Matter Flushed From Wells 


Location 


Chemical plant (Delaware) 
Chemical plant (southern 
Illinois) 
Well No. 1 


Amorphous silica 


Well No. 2 

Well No. Iron carbonate, 
phosphate 

Well No. 

Well No. : 


Quartz 


Industrial plant 
Louis) 


Well No. 1 


(near St. | 
| Quartz 


Well No. 
Well No. . 


Hematite, 
oxide 


Vunicipality (Illinois) 


Ist flushing Quartz 


2nd flushing 
carbonate 


when one examines the nature of the 
minerals removed from the well dur- 
ing the cleaning operation. A few typi- 
cal examples of these deposits are given 
in Table 1. These examples were not 
selected on the basis of geographical 
distribution but were chosen only to 
show the wide variety of substances 
that have been removed by the treat- 


Major Constituents 


Calcium carbonate 


Quartz, amorphous silica 


Magnesium silicate, calcium 


| 
Minor Constituents 


Kaolin, mica or hydromica | Quartz, iron oxide, cristobalite 


| Calcium phosphate, hydrated fer- 
| ric oxide, calcium carbonate 


| Hydrated ferric oxide | Calcium carbonate, calcium phos- 


phate 


calcium | Feldspar, calcium carbonate, cal- 
| cium sulfate 
| Ferric oxide, feldspar, quartz, cal- 
| cium phosphate 
| Ferric oxide, amorphous silica, 
calcium carbonate phos- 
phate 


Particles of clay, ferric oxide 
(sulfide odor) 


| Hematite 


hydrated iron | Magnetite (sulfide odor); many 


bacteria present, including sul- 
fate-reducing type 


Magnesium silicate, calcium car- 
| bonate, ferric oxide 

Ferric oxide, quartz 


Not satisfied with this figure, the plant 
officials then cleaned the well with 
glassy phosphate and the capacity im- 
mediately rose to 1,200 gpm., a 200 
per cent increase. 

In addition to its greater effective- 
ness, glassy phosphate presents cer- 
tain other advantages over the use of 
acid. Unlike acid, glassy phosphate is 
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quite harmless to either metal or con- 
crete during the short contact periods 
employed. Therefore, wells can be 
cleaned leaving the equipment in place 
without risk of shortening its life. This 
results in reduced labor expense, and 
the low cost of glassy phosphate in the 
amounts required also yields material 
savings. Moreover, the chemical is 
safe to handle and no obnoxious or 
dangerous fumes are generated in its 
use. 

Because glassy phosphate is effective 
in dispersing mud, clay and other sub 
stances, it has been found of consider- 
able value in the initial development of 
new wells, Capacities are increased and 
substantial savings in time and labor 
can be realized. In at least one in 
stance, an industrial plant in South 
Carolina, the use of this treatment pre 
vented the abandonment of a badly 
needed new well which had been drilled 
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at quite an expense and was producing 
little more than a trickle of water. 
Periodic cleaning appears to be more 
convenient and economical than at- 
tempts to maintain well capacities by 
continuous glassy-phospate feeding. It 
is difficult to apply this treatment to a 
water-bearing stratum or well screen 
continuously, although it has sometimes 
been done by means of feeder wells 
which surround the producing well. 
The use of glassy phosphate in well 
cleaning supplements and extends the 
benefits of this treatment to the entire 
water system. Threshold treatment 
aids in maintaining the capacity of the 
distribution system and consumer serv- 
ices, while periodic cleaning with glassy 
phosphate maintains the well capacity. 
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National Utilities Radio Committee Report 
H : The National Committee for Utilities Radio has published “A 
H : Cade to the Preparation of Individual System Rules,” intended to aid 
4 t the management of utility radio licensees in complying with the FCC 
: requirement that “some type of standardized operating procedure” be 
| i adopted for radio communication. The document, approved unani- 
| ; mously by the delegates present at the annual meeting of the N.C.U.R. 


on March 17, 1950, will be distributed to each licensee in the Power 
Radio Service through the ten regional utility radio coordinating organi- 
zations, which have records of all licensees in their respective districts 
(see October 1949 JourNAL, pp. 904-05). 

The Guide, a 20-page mimeographed booklet, consists of “typical 
operating instructions’ and “typical operating procedures,” including 


such items as form of messages, code signals, routing of traffic and 


the like. 


fj 


Occupational Health Hazards 
By William H. Cary Jr. and Peter J. Valaer 


A paper presented on Nov. 4, 1949, at the Chesapeake Section Meeting, 
Washington, D.C., by William H. Cary Jr., Director, and Peter J 
Valaer, Industrial Hygienist, both of Bureau of Public Health Enq., 
Dist. of Columbia Health Dept., Washington, D.C 


OOD health is a positive condi- 
G tion, not just the absence of in- 
fection or injury. often health 
protection problems are regarded from 
a negative viewpoint. The mere avoid- 
ance of the spectacular illnesses or in- 
juries, which may result in the severing 
of limbs, searing and burning of body 


Too 


surfaces, acute pain or even death, 
does not afford the individual the pro- 
tection which is necessary for the pres- 
ervation of good health. The day-by- 
day accumulation of poisoning by the 
heavy metals, the fragmentary but in 
visible disintegration of vital organs 
such as liver destruction by the halo 
or the gradual, 
invisible accretion of silica dust in the 
lungs is just as important. 
such insidious agents are slow to act, 
because they are nonspectacular in im 
mediate result, they frequently receive 
small mention or are given little 
thought in the consideration of health 
protection. 

The purpose of this paper is to enu- 
merate some less known or less often 
considered factors and situations which 
may be health hazards, in order to 
furnish at least a partial check list. 
Every water plant should be examined 
by an industrial hygienist for these and 
other possible hazards. It must be 
realized that the list given in Table | 
is by no means complete and, con- 


genated hydrocarl ms 


Jecause 


versely, that not all of the hazards men- 
tioned will be found in water 
works. 

The protection of workers against 
industrial health hazards cannot 
sporadic undertaking but must be made 
a matter of routine. Because many 
of the dangers, such as the inhalation 
of vapors from degreasing tanks, are 
invisible and cause no immediate pain, 
workers tend to become indifferent to 
exposure. 


every 


be a 


Safeguards, such as protec- 
tive clothing or masks come to be con- 
sidered a nuisance and are discarded 
or carelessly used. More positive 
means of control are therefore recom, 
mended. Better working environment, 
the substitution of nonhazardous or less 
hazardous materials, and the use of im 
proved or different techniques are all 
ways of achieving positive results. 
The environmental health 
factors of importance in a working area 


general 


are: lighting, heating, ventilation, sani 
tary facilities, clothing lockers and eat- 
ing accommodations. Good lighting is 
essential to the maintenance of the em- 
ployees’ eyesight and brings tangible 
benefits in the form of increased effi- 
ciency, better housekeeping and lower 
accident Lighting is especially 
important in drafting rooms, offices and 
laboratories, but every department de- 
serves consideration. The criteria for 
good lighting include not only adequate 


rates. 
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Where to Look 


Chemical treatment 


Auto body and fender 
repair 


Deyreasing 


Calking pipes 


Custodial work (dis- 


posal of fluorescent 
tubes) 
Clearing of weeds 


Fire extinguishers 


Chemical laboratory 


Bacteriological 
laboratory 


Painting 


* Personal respiratory protection refers t 
not to be used routinely, but only in emergencies 


for ific purposes 
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What to Look out tor 


Chlorine 
Sulfur dioxide 
Ammonia 


Caustic soda 
Lime 
Lime-soda 
Sulfuric acid 
Lime 
Lime-soda 


Sodium fluoride 


Hydrogen fluoride 


Sodium chlorite 


Lead 


Carbon tetrachloride 
lrichloroethylene 


Leaded gasoline 
Lead 

Beryllium 
Mercury 
Poisonous plants 


Halogenated 
compounds 


Various factors 


Heat and humidity 
from sterilizers 


Lead 
Benzene 
Other solvents 


ventilation cannot be provided 
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o respirators and 
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Water Works Health Hazards 


What Might Happen 


Chronic or acute re- 
spiratory irritation, 


possibly fatal 


Burns and dermatitis 


Inhalation of dust, 
with irritation 
or poisoning 


Burns and poisoning 


Inhalation or inges- 


tion of dust 


inhala 
tion or absorption 


Potsoning by 


Inhalation 


Poisoning through 
cuts and by inhala- 


tron 
Dermatitis 


Respiratory irritation 
and poisoning 


Inhalation; ingestion; | 


contact 


Chronic discomfort 


inhala- 
tion or ingestion 


Poise ming by 


| Ventilation; 


gas masks as prescribed by an industrial hygienist 
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What to Do 


Ventilation; personal 
respiratory protec- 
tion* 


Careful handling; pro- 
tective clothing 


Ventilation; personal 
respiratory protec- 
tion* 


Special handling to be 
worked out in detail 
be fore use 


Special handling to be 
worked out in detail 
before use 


Personal respiratory 
protection*; personal 
hy giene 


substitu- 
tion of nontoxi 


Ventilation; 
solvent 
Ventilation 
gloves; 
personal respiratory 
protection* 


Protective clothing 


Substitution of 
toxic chemicals 


non- 


Exhaust hoods; clean- 
liness; good tech- 


nique 


Ventilation 


Ventilation; personal 


respiratory protec- 
tion*; personal hy- 
giene 


or during infrequent operations where 
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HEALTH HAZARDS 


TABLE 1 (contd.) 


Where to Look What to Look out for 


Welding Ultraviolet light 
Infrared rays 

| Zine 
Lead 
Nitrogen oxides 
Hydrogen fluoride 
Dust 


Garage forge Carbon monoxide 


Machine shop Cutting oils 


Subacute poisoning ; 


| Dermatitis 


What Might Happen What to Do 


Conjunctivitis; der- Goggles; face shields 
matitis; metal fume 
fever; poisoning; 
pulmonary edema 
Ventilation 


Respiratory irritation | 


Ventilation 
asphyxiation 


| Protective ointments; 
personal hygiene 


* Personal respiratory protection refers to respirators and gas masks as prescribed by an industrial hygienist 


ventilation cannot be provided. 


illumination levels but freedom from 
glare and avoidance of excessive con- 
trast. Heating and ventilation are usu- 
ally closely related. Temperature, rela- 
tive humidity and air movement are all 
important to bodily comfort. The pro- 
vision of adequate sanitary facilities, 
clothing lockers and eating places offers 
the workers the opportunity to exercise 
the proper personal hygiene necessary 
to the preservation of good health. 


Treatment Plant Hazards 


Probably the best known chemical 
hazards in water works operation are 
introduced by the compressed gases 
used in water treatment. Continued 
exposure to relatively small concentra- 
tions of chlorine, sulfur dioxide and 
ammonia may result in chronic irrita- 
tion of the upper respiratory tract. 
Acute exposure can be serious or even 
fatal. Ventilation of rooms where com- 
pressed gases are kept or used might 
well be provided in two stages: [1] a 
continuous low rate for removal of gas 
from small leaks and [2] high-capacity 
ventilation for flushing out the space 
when a break occurs. The latter should 
obviously have dual control—a remote 


for poeee purposes; not to be used routinely, but only in emergencies or during infrequent operations where 
i 


switch, as well as one in the immediate 
vicinity. Protection of electric motors 
from corrosive gases must be provided, 
as motor failure in an emergency can 
be disastrous. It should be remembered 
that exhaust ventilation is ineffective 
if there is no supply of fresh air to re- 
place that removed. : Sufficient gas 
masks of the proper types should be 
available at strategic locations. Only 
those masks which have Bureau of 
Mines approval should be used. 

Sulfuric acid, caustic soda solution, 
lime and lime-soda are capable of burn- 
ing the skin. Dermatitis from lime and 
lime-soda is well known, and the breath- 
ing of lime dust may give rise to respira- 
tory irritation. These hazards can be 
minimized by careful handling and by 
the use of protective clothing. Proper 
exhaust ventiliation can eliminate the 
possibility of breathing dust. 

Where fluoride is added to drinking 
water, special attention must be given 
to the handling of this toxic material, 
regardless of the form used. Some 
plants are employing liquid hydro- 
fluoric acid, which can produce serious 
burns. 

The hazards of the laboratory are 
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numerous but are probably not danger- 
ous where the personnel is competent 
The laboratory should never be over- 
looked in an industrial hygiene survey, 
however, as even the best chemists may 


become overconfident from the daily 


handling of dangerous chemicals. 


Maintenance Hazards 

Calking of pipes with lead is a hazard 
if the lead is melted in a confined space. 
Melting should be done in the open air, 
or exhaust ventilation should be pro 
vided. 

The hazards of general maimtenance 
work are most likely to go undetected 
Any painter is subject to lead poisoning 
by ingestion if personal cleanliness is 
not practiced. Spray painters must be 
protected by 
preferably by adequate exhaust ventila 


suitable respirators or 


tion 

Welders may be exposed to EXCESSIVE 
amounts of infrared and ultraviolet ra- 
diation, and to a variety of gases, fumes 
and dusts. Personal protective equip- 
ment must be used, and ventilation must 
be provided when the welding is done 
in a confined space. 

Carbon 
killer which may be encountered near 
the forge, in the garage or wherever 
combustion takes place. Exhaust ven 
tilation properly applied can remove 
this threat. It is worth noting that 
6,000 efm. of general exhaust ventila 


monoxide is an infamous 


tion is required for a single motor ve 
hicle. whereas, if local exhaust is em- 
ployed by connection with the tail pipe, 
150-200 efm 

The garage mechanic may be exposed 
to lead through with ethyl 
(leaded) gasoline, in the use of metal 


is sufficient 
contact 
izing spray and in grinding off lead 


filling in body and fender work. In the 
latter two tasks, the workmen can be 


protected with suitable respirators. In 


the garage, electrical shop and machine 
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shop, excessive concentrations of toxic 
vapors may arise from the use of syn- 
thetic solvents for cleaning or degreas- 
ing metal parts. Such work should be 
dene in the open air or in a degreasing 
tank having specially designed ventila- 
tion and operated in an approved 
fashion. 

Carelessness in the use of cutting 
oils in the machine shop may cause 
dermatitis 
vented by frequent washing and by the 
Protective 


This condition can be pre- 


use of protective ointments. 
ointments or gloves may also be re- 
quired for crews employed in remov- 
ing weeds around reservoirs, as poison 
ivy and other toxic plants will most 
certainly be present to some degree. 
The electrician or custodian who re- 
moves and disposes of burned-out fluo- 
rescent lamps should be informed of the 
beryllium and hazard im- 
volved and must be given explicit in 
structions for their safe disposal Fire 
extinguishers should be selected with 


mercury 


regard not only to their efficiency in 
fighting fires but to the gases and va- 
pors generated by their use. [xtin 
guishers filled with carbon tetrachlo 
ride, methyl bromide or other halo- 
genated compounds should generally 
not be used because of the health haz- 


ards involy ed 


Conclusion 


As volumes could be and have been 
written on most of the hazards men 
tioned, these sketchy comments are by 
no means complete or conclusive. New 
techniques will bring new problems, 
and water works hazards can be ex- 
pected to change from year to year. 
Some of the recent discoveries in atomic 
fission and allied fields may change 
present concepts of water treatment. 
More imminent, perhaps, is the use of 
new solvents and chemicals whose tox- 
icities are not known today. 
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Good industrial hygiene involves not 
merely the removal of a few gross haz- 
ards but the exercise of constant vigil- 
ance over many small items as well. 
Recently a dozen men collapsed from 
carbon monoxide poisoning in a cer- 
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to eliminate as far as possible all traces 
of this dangerous gas from the work- 
rooms. But it should not require a 
major disaster to force protective ac- 
tion, because, in the presence of in- 
dustrial health hazards, workers may 


be sacrificing a small part of their lives 
each day without anyone being the 
wiser. 


tain plant. Asa result of this accident, 
the management, in addition to remov- 
ing the gross hazard, took positive steps 


Revision of Cation Exchanger Manual 


Revisions of Table 3 and Sec. 15.4.1 and 15.4.3 of the “Tentative Manual of 
Cation Exchanger Test Procedures—5Z-—-T” were approved by the Committee 
on Water Works Practice on March 20, 1950. The new form of these sections 
is given below: 


TABLE 3 


Brining of Exchangers* 


Brining 


and Dis Vol. of NaCl 


required for 
1,550-ml. unit 
mi. 


Nominal 
Exchange 
placement Capacity 


Trimet 
f 
grains per cu.ft, me/tt 


Cation Exchanger 


Greensand Bae 2,800 | 0.345 602§ 
High-capacity greensand f 5,500 | 0.680 1,187§ 
Synthetic siliceous 11,000 : | 1.36 2,375§ 
Coal derivatives 7,000 3.15 0.86 | 1,502§ 
Resin, phenolic base 7,000-15,000  3.15-6.75 | 0.86-1.85 725-1,5602 
Resin, polystyrene base 25,000-30,000 | 11,25-13.50 |. 3.08-3.70 2,596-3,1194 


* Salt shall be applied at the rate of 0.45 Ib. per kilograin of hardness removed. If salt economies are to be 
stressed, lower salt doses may be employed. but at lower exchange capacities, as guaranteed by the manufacturers 

+ The displacement rinse is a volume of raw water applied at the same rate as, and following, the brine and is 
used for rinsing the brine from the exchanger so that all parts of the exchanger shall receive equal contact with 
the brine 

I See tootnote, p. 14 

§ Volume of brine based on 5 per cent solution (0.888 N NaC! 

Present experience indicates that a 10 to 15 per cent sodium chloride solution is more satisfactory for the 

resins than a 5 per cent solution 

# Volume of brine based on 10 per cent solution (1.839 N NaCl). 


Sec. 15.4—Salt Solution 


15.4.1. Quaniity: Table 3 summarizes the volumes of cp. sodium chloride 
solutions required for sodium exchangers of different types for this standard 
laboratory test. The quantity may be varied, however, for particular tests. 

15.4.3. Strength of Solutions: The salt solution shall be made from tap 
water to a strength of either 0.888 N (5 per cent) or 1.839 N (10 per cent) by 
weight of salt (NaCl), the strength selected to be in accordance with that shown 
in Table 3 for the type of cation exchanger under test. 
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Practical Safety Measures 
By Robert L. Jenkins 


A paper presented on Nov. 3, 1949, at the Chesapeake Section Meeting, 


Washington, D.C., by Robert L. Jenkins, Chief, Safety Du 


, Office of 


Chief of Engrs., U.S. Army, Washington, D.C. 


UPERVISORS and operators are 

generally convinced of the desir- 
ability of accident prevention, but many 
of them are engaged in a continual 
search for a means of producing safety 
on the job without obligating manage- 
ment to lead the way. This search will 
always be fruitless. Accident preven- 


Manual Cleaning of Intake Screens 


tion depends largely on individual at- 
titudes, and the most potent forces im 
shaping attitude are leadership and in- 
struction. When the man at the top 
begins to think in terms of safety, he 
will be establishing the foundation for 
a proper attitude throughout his organi- 
zation. The next step is to get every- 
one working at it. 


One of the most frequent blunders 
committed in developing a satety pro- 
gram is to set it up as a separate entity, 
as something extra added to the regular 
duties and responsibilities of the em- 
ployees, with special rules and regula- 
tions superimposed upon the everyday 
operating requirements. The basic mis- 
sion of a water works is not to pre duce 
a good safety record but to provide an 
uninterrupted supply of good water as 


economically as possible. The value 


Fic. 2. Completely Enclosed Screens 
of a safety program rests solely on the 
contribution it makes toward accom- 
plishing this mission. Consequently, 
the safety controls should be integrated 
with every operation, whether it be 
design, construction, purchasing, hir- 
ing or any other. By the time this kind 
of safety program reaches the man on 
the job it has become a part of the en- 
vironment and of normal practice. 
Accident causes include faults in ar- 
rangement, mechanical failures, need- 
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less exposure to risk and acts of God. 
Because accidents are so often related 
only to the man on the job, the funda- 
mental sources are obscured. The com- 
mon practice of classifying causes as 
either unsafe acts, or unsafe conditions, 
without reference to attendant factors, 
has much to do with this deficiency. A 
casual glance at the above list suggests 
that two or more of the items probably 
contribute to every accident. 


Fic. 3. Movable Wooden Scaffold 


The most prevalent cause of acci- 
dents is faults in arrangement. Al- 
though proper arrangement will pre- 
vent most mechanical failures and need- 
less exposure to risk, it often receives 
the least consideration. For example, 
Fig. 1 illustrates a condition of high 
risk for personnel who must clean the 
trash racks and screens at a pumping 
station intake. The working platform 
cannot be adequately guarded without 
unduly hampering the operation. This 
arrangement invites and encourages 
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workmen to expose themselves unnec- 
essarily to risk. In order to protect 
against the hazard, a wire lifeline has 
been provided above and to the rear of 
the platform, and lines from lifebelts 
worn by the workmen are attached to 
sliding rings. It is a standard operat- 
ing procedure at this plant for anyone 
going on the platform to don a belt and 
snap the lifeline to the ring. Figure 2. 
however, shows an arrangement which 


Fic. 4. Light-Weight Metal Scaffold 
completely controls the risk : the screens 
are entirely enclosed and are cleaned 
without hand labor. 

When working from a small boat, the 
greatest risk, of course, is drowning. 
This hazard can easily be controlled by 
equipping all persons so exposed with 
buoyant work vests. A boat hook 
should also be within easy reach, to 
rescue people from the water, fend off 
floating objects or aid in landing. All 
reservoirs should be provided with ring 
buoys and lines strategically located 
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so that they may be tossed to anyone 
in the water. In addition, reservoir 
personnel should be imstructed in 
prompt and proper rescue methods and 
in means of resuscitation. The Ameri- 
can Red Cross will gladly provide such 
instruction on request 

A movable scaffolding, such as that 
shown in Fig. 3, is a considerable im- 
provement over working from ladders. 
The wooden type depicted still offers 


Fic. 5. Hazardous Ladder 


Fexposure to many risks, however, as 
} it is cumbersome to move, impedes ac 


cess to a considerable area of floor 
space and is subject to strains. More 
over, it must be disassembled betore 
moving it to another building, inviting 
the usual hazards of demolition, as well 
as the possibility that members wall be 
misplaced or omitted during erections 
The scaffold illustrated in Fig. 4 ts 
vastly better. The members are made 
of light-weight alloy, permitting easy 
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disassembly, portability and erection by 
one man. Although easily rolled where 
needed, it is securely held in working 
position by wheel locks. A stair has 
replaced the ladder for ascending and 
descending and guard rails are built in. 

Vertical ladders represent a typical 
access problem which breeds many ac- 
cidents. They should be considered 
only as a last resort, especially in loca- 
tions where frequent use is required. 


Fic. 6. Stairway Arrangement 


If they must be emploved, they should 
be caged, the rungs should be offset to 
prevent slipping and grab rails should 
be provided for a secure handhold when 
getting on or off. The shaft should be 
well lighted and the opening completely 
guarded, whether the ladder is in use 
or not. 

Figure 5 illustrates an arrangement 
which is difficult to justify. If the man 
should fall, it would no doubt be deter- 
mined that his carelessness was the 
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cause, yet no other means have been 
provided for him to climb up. In Fig. 
6, the problem of access has been given 
full consideration, a safe stairway being 
provided to the top and intermediate 
points. Many ladders might thus be 
replaced by stairs. In fact, the oppor- 
tunity for profitably improving access 
arrangements throughout water works 
is tremendous. Employees are hired 
to perform certain operations which re- 
quire them to move about, and their 
productiveness is directly dependent 


Fic. 7. Safe Handling of Chlorine Tanks 
upon the rate at which they move. 
Nevertheless, management sometimes 
creates conditions which defy a reason- 
able rate of movement. Where the 
workmen should be able to operate with 
normal motions, they are forced to 
climb, straddle, stumble, leap, stoop, 
crawl or slide in order to do their job. 

An arrangement for the safe han- 
dling of chlorine tanks is shown in Fig. 
7. No hand labor is required in the 
transfer from truck to cradle. The 
power feed rail for the hoist is covered, 
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and the supports are striped for high 
visibility. The well equipped chlorine 
room can quickly purge fumes with ex- 
haust fans operating through automatic 
louvers. Electrical fixtures and equip- 
ment should be vaporproof, and a cab- 
inet housing self-contained emergency 
breathing apparatus can be placed out- 
side the door. 

Figure 8 illustrates a typical indoor 
transformer vault. The spotless ap- 
pearance is evidence of excellent house- 
keeping, but all bus bars are exposed 


Fic. 8. Indoor Transformer Vault 

and oil pits with quick drains for leak- 
age disposal are not provided. Ventila- 
tion must be induced through the rear- 
wall louvers to prevent a high tempera- 
ture rise. In the event of a breakdown, 
the units would have to be moved from 
the vault by hand. An outdoor instal- 
lation is shown in Fig. 9. The switch- 
gear and instruments are completely 
enclosed in the metal panel cabinets, 
which are each provided with a handle 
lock on the door. Bus bars and pot- 
heads are protected from the elements 
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Sport in the pumpshaft housing has a 
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and shielded from accidental contact 
with maintenance personnel. All con- 
necting cables are enclosed in under- 
ground ducts and vaults. Oil spillage 
readily drains from the mounting slab, 
and cooling is provided by the ambient 
temperatures. 

Figure 10 illustrates several features 
of arrangement worthy of note. The 
compact, high-efficiency vacuum cleaner 
is easily rolled about and is employed 
for general cleaning purposes through- 


Fic. 9. Outdoor Transformer Installation 


out this pumping station. In the photo- 
graph it is being used to clean a motor 
The gallery around the motor 1s com 
pletely equipped with railings. The 
transparent plastic window, serving as 
an effective guard and vet affording 
complete visibility. The original light 
ing system has been augmented by ad- 
ditional units strategically placed. 
These typical illustrations should be 
convincing proof that practical safety 
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is within the easy grasp of any water 
works operator. Of even greater in- 
terest, however, should be the extent 
to which safety-inspired improvements 
contribute to getting the job done. It 
is an ordinary occurrence to find that 
the production benefits of such im- 
provements completely overshadow the 
safety benefits. And that is exactly 
the way it should be. 


10. 


Pumping Station Safety Features 


A sincere and continuing demonstra- 
tion of safety leadership by management 
and the unified efforts of administra- 
tors, operators and craftsmen toward 
attaining the common safety objective 
for each activity provide a_ bedrock 
foundation for any safety program. 
Creating a safe environment and then 
inducing all concerned to respect it is 
the way to practical safety. 


Public Relations in a Small Water Works 
By John C. Luthin 


A paper presented on April 1, 1949, at the Arizona Section Meeting, 
Prescott, Ariz., by John C. Luthin, Supt., Water Dept., Santa Cruz, 


Calif. 


VERY utility manager or superin- 

tendent, whether he thinks so or 
not, is conducting a public relations 
program which acts constantly to add 
or detract from the esteem of the public 
for the utility. Everything that is done 
in the normal conduct of the business 
produces either a favorable or unfavor- 
able reaction. It is the summation of 
these reactions that results in an over- 
all good or had relationship between 
the utility and the public. Conversely, 
these contacts offer the best and most 
natural means of improving that rela- 
tionship. A complete public relations 
program can be developed by taking 
advantage of each contact between the 
utility and the public to better the pub- 
lic’s respect for the utility. Having 
studied the possibilities for bettering 
public relations, a review of the utility’s 
attractive features and facilities, and 
the talents of its personnel, can be the 
basis for a well planned program. 

The essence of a good public relations 
program is the feeling, radiated from 
within, that the utility is operated in 
an efficient and businesslike manner. 
The program is manifested by instilling 
in the minds of the public the assurance 
that they are receiving the best pro- 
duct and service that can be reason- 
ably expected and that the charges are 
commensurate with the service rend- 
ered. The public is primarily interested 
in obtaining a safe, palatable water, to- 


gether with good service, rendered at a 
reasonable cost. No matter how elab- 
orate a public relations program is in 
force, it will be ineffective if the quality 
of the water and service is not good. 
The service is generally comparatively 
easy to perfect, but the palatability 
of the water cannot always be improved 
and often handicaps the maintenance of 
good public relations. 

Aside from these unheralded fea- 
tures, there are the more spectacular 
aspects which go beyond the silent pub- 
lic relations program. These include 
displays showing attractive facilities, 
the preparation of literature for the 
education of the public, the production 
of a moving picture and the use of 
other advertising media. Although a 
very useful part of some public rela- 
tions programs, such items cannot all 
be included in the program undertaken 
by a small utility. 

The manager should, by all means, 
speak before clubs and civic groups, 
but, unless he is endowed with a natural 
eloquence, it is best that talks be made 
only at appropriate occasions and for a 
real purpose. The same note of cau- 
tion applies in the matter of pamphlets 
prepared for public consumption. The 
proper use of this medium will be bene- 
ficial but an amateurish attempt merely 
for the sake of making the program 
complete may do more harm than good. 
On the other hand, the press can always 
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aid materially in bringing interesting 
facts and happenings to the public. A 
friendly newspaper will be very re- 
ceptive to requests for publicity, and 
the reporter can generally take the facts 
given him and write a story with the 
necessary personal appeal Conse- 
quently, it behooves every utility to 
maintain a good relationship with the 
press 

These larger aspects of the public re- 
lations program must receive careful 
attention. The salient points and sug 
gestions for developing these features 
are well covered in the Association's 
“Silent Service Is Not Enough” series 
ty and large, a simple, wholesome pro- 
gram will serve adequately, but a utility 
blessed with attractive facilities and 
talented personnel may well take ad- 
vantage of its attributes 


Responsibility of Manager 


The focus of the small utility’s pub 
lic relations program is its manager 
He is inevitably well known in his com- 
munity by virtue of his position and the 
natural interest in the public water sup- 
ply, and he cannot escape responsibility 
for the impression made on the public 
by himself, his employees and the fa 
cilities of the water works. He is 
looked upon as the one who directs all 
of the operations, and his ability and at 
titude are reflected in the work of his 
employees and the public’s attitude to 
ward the general activities and pro 
grams instituted by the utility 

Perhaps the most important assets 
of a successful utility manager are a 
thorough knowledge of the water busi 
ness and the ability to convey to his em 
plovees and to the public the assurance 
that he has the capacity to meet all 
situations and provide service onomi 
cally. The manager should be conver 
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sant with the quality, treatment and 
distribution of water, the rules and reg- 
ulations governing the furnishing of 
service, the accounting and financial 
controls, office procedure, methods of 
handling complaints, the construction 
of pipelines, the installation of services 
and all other aspects of the business. 
He should know how his rates, regula- 
tions and billing practices compare with 
those of other water utilities and how 
they are received by the public. He 
should also know how the appearance 
and arrangement of his office compares 
with others. If his water supply re- 
quires elaborate treatment processes, 
he should be thoroughly familiar with 
the purposes and effectiveness of each 
phase and should know whether his 
plant is as efficient and effective as 
other, similar plants. 

The manager need not be a technical 
expert on all of these matters, but he 
should certainly be sufficiently well in- 
formed to command the respect of his 
employees and the public and be able to 
convey his ideas and purposes to them. 
Much of this desired information is 
readily available to him.and can be ac- 
quired with little effort. The state 
health authorities and regulatory bodies 
render a service in advising and inform- 
ing utility operators on water quality 
and financial control. Visits to other 
utilities and attendance at water works 
conferences are also worth while. 

Problems which require particular 
technical skill should be worked out by 
experts. The expense is well justified 
not only as a means of obtaining the 
information, but also because it signi- 
hes to the public that the best possible 
methods are being used to maintain a 
good quality of water and service. The 
accumulation of working knowledge by 


the manager as a way of commanding 
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respect as an expert guiding force in 
the business of furnishing water service 
cannot be overemphasized. 


Employee Contacts 


Although the manager is looked upon 
by the public as the personification of 
the utility, the employees have far more 
contacts with the customers. Thev can, 
themselves, and through their families 
and friends, undo all of the achieve- 
ments of the manager if they are not 
properly suited and trained for their 
jobs. The entire personnel should be 
made to feel the responsibility of play- 
ing a part in furnishing the public with 
good water service. They should rec- 
ognize the potential hazards to the 
safety of the water and the need for 
treating the water and preserving its 
quality from the source to the customer 

Assigned duties should be given some 
meaning, and the employees should 
be made to feel the significance and im- 
portance of their performance as a part 
of the whole scheme of operation. Time 
should be taken periodically by the 
manager to review the work with the 
individual employees in order to em- 
phasize its purpose. If the employ ee is 
imbued with the feeling that he has a 
definite part in a business enterprise, 
he will take more interest in his work 
and will convey this interest to his home 
and friends. An employee who likes 
his work and feels a responsibility for 
doing it well is one of the utility’s best 
envoys of goodwill. Among the impor- 
tant factors in keeping up the employ- 
ee’s morale are a specific job with well 
defined responsibilities, a reasonably 
good salary and provision of the best 


equipment consistent with the type of 

work and the principles of economy. 
The man in the field has relatively 

little direct contact with the public, but 
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his actions and attitude do have some 
effect on public relations. In the course 
of construction, repair or replacement 
of water lines, the foreman and workers 
should be considerate and courteous in 
such matters as informing customers of 
temporary interruptions in service and 
other inconveniences required by the 
work. The public should be protected 
from damage, and, when the job is 
complete, the site should be left in good 
condition, with damaged property re- 
paired, all surplus material removed and 
ditches properly filled and surfaced. 
The field men should be cautioned 
against attempting to explain main ex- 
tension rules or other policy matters 
and should refer the persons making 
such inquiries to the office. 
Meter Readers 

The meter reader plays an important 
part in the public relations program 
where meters are installed in the base- 
ments of homes and access must be 
gained through the house. Under those 
circumstances, the men generally wear 
uniforms and must be particularly well 
adapted to their jobs. In the South- 
west, where meters are at the curb, the 
meter reader has much less contact with 
the public but he should nevertheless go 
about his work industriously and should 
be instructed to answer questions on 
meter reading and to explain to cus- 
tomers how to read meters if they re- 
quest it. When the meter reading is 
unusually high, it is good practice to 
inform the customer, so that he can re- 
pair the leak or adjust his consumption 
immediately. 
O fice Employees 

The office employees who deal di 
rectly with the public, and the appear- 
ance of the office itself, are of particular 


4 
i 


importance in the public relations pro- 
gram. Very often the only contact a 
customer has with the utility is when he 
signs for service or pays his bills, and 
his casual observation of the office 
makes a lasting impression on him. 
The office should, therefore, have an 
appearance that exemplifies good man- 
agement. It should be clean and or 
derly and provided with modern furni- 
ture and equipment in reasonably good 
condition. All superfluous items and 
noisy equipment should be kept in other 
rooms. All customer records should 
he conveniently stored in modern filing 
cabinets. Forms should be designed so 
that they may be quickly made out and 
should call attention to the information 
desired. Copies of rate schedules, reg 
ulations and other information for pub 
lic use should be kept close to the 
counter. 

In a small utility, the clerk at the 
counter or window also has other duties 
to perform. Such employees should 
have a type of work assigned to them 
which can be dropped instantly, so that 


people at the counter are not obliged to, 


wait until it is convenient to serve them. 
\ utility office is subject to more criti- 
cal scrutiny by the public than that of 
most other businesses, and the customer 
is as likely to be provoked at seeing idle 
personnel as he is at having to wait until 
a busy clerk finds it convenient to talk 
to him. To avoid this difficulty as far 
as possible, the clerk should be located 
near the counter, should not have to 
answer the telephone, should work fac- 
ing the counter and must recognize that 
his primary duty is to serve the public 

When feasible, there should be two 
windows or sections of the counter, 
well marked—one for collections and 
the second for service and other time 
consuming matters. A map of the 
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existing distribution mains should be 
available to the person taking applica- 
tions for service, so that he can quickly 
determine if there is a main at the lo- 
cation for which a service is desired. 
Clerks working at the counter should 
be thoroughly acquainted with matters 
relating to obtaining and discontinuing 
service, meter reading and individual 
customer accounting. They should 
spend a reasonable amount of time an- 
swering customer inquiries. 

The fees and deposits required of ap- 
plicants for service should be prede- 
termined fixed amounts, collectible at 
the time of application. Making nui- 
sance charges is poor practice and is 
generally being eliminated. Estimating 
final bills so that they may be paid when 
discontinuance of service is requested 
saves time and expedites closing trans- 
Customers making service 
complaints or inquiries which cannot be 
answered correctly and positively in a 
few words should be informed that the 
matter can best be settled by a field in- 
vestigation, and the clerk should tell 
them that a service man will call at their 
convenience. 


actions. 


Service Men 


One of the most important contacts 
with the public is made by the service 
man. His prompt response to calls will 
demonstrate the utility’s desire to in- 
vestigate and correct all irregularities. 
The manner in which the service man 
answers complaints will have a very 
definite effect on the customers’ confi- 
dence in the utility. Most complaints 
are made in good faith, and the cus- 
tomer is entitled to a complete investi 
gation of the matter. He should be 
correctly informed of the findings, and, 
if the utility is at fault, the trouble 
should be promptly corrected. If the 
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condition is beyond the control of the 
utility or is harmless and not readily 
remediable, the customer should be so 
informed. The proper approach to 
handling complaints is not to pacify or 
favor the customer but to reach an 
equitable settlement of the issue. 


Handling Complaints 


The problem of dealing with com- 
plaints is often a difficult one for a small 
utility and the method of answering 
some of the more prevalent types war- 
rants some discussion. The most com- 
mon complaints concern taste and odor, 
dirty water, low pressure and high bills. 
It will generally be found that com- 
plaints result from changes in condi- 
tions rather than from long-standing 
deficiencies. When due to the latter, 
complaints of tastes and odors or poor 
pressure can be answered immediately, 
once the circumstances are known, and 
the number of calls can be reduced by 
having the local newspaper run an ar- 
ticle explaining the difficulty. Sporadic 
complaints will usually warrant an in- 
vestigation and complete explanation 
to the customer. 


Tastes and Odors 


Complaints of tastes, odors and for- 
eign matter in the water, other than 
those arising out of a general condition, 


should be carefully investigated. It is 
well worth the manager’s time and ef- 
fort to answer the more serious calls 
himself. The findings are varied and 
unpredictable. If the trouble can be 
corrected, the customer should be so 
informed and the condition remedied. 
When such things as organisms from 
open reservoirs are observed by the 
customer, they should be identified and 
the occasion for their presence in the 
Nothing dis- 


water explained to him, 
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turbs the customer more than the in- 
ability of the experts from the utility 
to identify the foreign matter or to give 
a reasonable explanation for its pres- 
ence. Generally, the only service which 
can be rendered in such situations 1s to 
assure the customer that the foreign 
matter is harmless and is common to 
certain water supplies. It is important 
to convince the customer that the utility 
properly treats the water and checks on 
its quality throughout the system by 
laboratory tests. 


Low Pressure 


Low-pressure complaints fall into 
two categories : those in the distribution 
system and those on the customer's 
premises. Fluctuations and _ serious 
drops in distribution system pressure 
can best be ascertained by the use of a 
portable recording pressure gage. If 
the poor flow is due to a constriction or 
the use of pipe which is too small, a few 
tests will locate the trouble and demon- 
strate it to the customer. By con- 
necting a hand pressure gage to the sev- 
eral hose bibs on the premises, opening 
other faucets and timing the flow 
through the meter, the location and ex- 
tent of isolated constrictions can be 
easily found. If there is still any doubt 
whether the service pipe is faulty, the 
meter should be disconnected and a 
flow test run, to make sure that the 
meter itself is not the cause. If the 
service and the customer’s pipelines are 
both deficient, the utility should offer 
to replace the service after the customer 
has replaced his piping. 


High Bills 


High-bill complaints cause the great- 
est concern and are the most difficult to 
dispose of to the mutual satisfaction of 
the utility and the customer. The best 
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approach is to assume that the customer 
was not aware of the loss of water and 
is entitled to a satisfactory explanation 
with recommendations on how to pre 
vent a recurrence. The least desirable 
method of handling this type of com 
plaint is to make a refund without in 
vestigation or change the meter and 
hope that the next bill will be normal 
In answering such complaints the 
service man first obtains the meter 
readings for the past several months 
He then reads the meter, computes the 
consumption since the last reading and 
projects it over a regular reading period 
to determine whether the consumption 
has returned to normal. If it has not, 
the service man calls on the customer 
and makes a thorough inspection ot the 
plumbing fixtures, parti ularly the wa 
ter closet, noting the leakage. He 
should attempt to estimate the rate or, 
hetter still, measure it by timing the 
meter, to compare it with the excess 
If the leak 


is in a concealed or buried pipe, it can 


shown on the disputed bill. 


hest be localized with the aid of sound- 
amplifying equipment. Once the cause 
for the excessive consumption is found, 
the customer is told how to correct it 

Unless the bill is excessively high, 
the customer will generally be satisfed 
and pay the full amount. Sometimes, 
however, there is good justification for 
making allowances on high bills Large 
leaks occasionally go undetected, re 
sulting in bills which are greater than 
what the customer can reasonably be 
When this situation 


occurs. the customer should be required 


expected to pay 
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to repair the leaks before any consid- 
eration is given. If an adjustment is 
made, the general practice is to charge 
him the amount for normal use plus 
There will be 
times when exceptions must be made 
to any rule established, but, contrary 
to exper tations, the practice of making 


one-half the excess 


allowances on unaccountably high bills 
does not materially affect the number of 
protested bills. 


Conclusion 


A public relations program, when 
broken down into its elements, becomes 
a multitude of seemingly trivial prac- 
tices which, common sense indicates, 
should be a natural part of the activities 
of any properly conducted business. 
Such a program is indeed an integral 
segment of the general utility opera- 
tions, with emphasis on making use 
of the pe ints of contact with the public 
as a simple means of advertising the 
rendered. A_ careful 
analysis of these elements and the de- 


service being 


velopment of a solid, wholehearted re- 
spect for the utility by the public will 
result in benefits to the utility that can- 
The goodwill en- 
surpass that 


not be purchased 
gendered can easily 
achieved by competitive enterprises 
which spend large sums for advertising. 
accomplishments in 


building up the public's confidence will 


The day-by-day 


not only bring the intangible reward of 
satisfaction to the operator but provide 
material support during bond elections 
and protect the privately owned utility 
from abuse or confiscation. 
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Increasing the Efficiency of Meter Reading 
By Wendell R. LaDue and Edward E. Smith 


A joint discussion presented on Nov. 3, 


1949, at the Ohio Section 


Veeting, Dayton, Ohio, by Wendell R. LaDue, Supt. & Chief Engr., 
Bureau of Water & Sewerage, Akron, Ohio, and Edward EF. Smith, 


Gen. Supt., Dept. of Water & 


Sewage Treatment, Lima, Ohio. 


Akron Methods— Wendell R. LaDue 


is recognized that no two cities 
handle the reading, changing and 
repairing of meters in the same manner. 
This discussion is therefore limited to 
the procedure used at Akron. 

In order to obtain flexibility in as- 
signing personnel and to increase their 
duties and responsibilities, which re- 
sults in a correspondingly higher civil 
service classification and a higher wage 
scale, Akron trains its metermen to 
read, repair, test and change meters, to 
make other minor field repairs and 
pressure, leak and use surveys, and to 
turn services on and off. 

Akron is divided into 450 perma- 
nent routes, of which about 400 are 
active, each containing approximately 
175 customers. Every route is laid 
out alphabetically by street and nu- 
merically by house number, and is set 
up in the same order as the customer 
ledger and addressograph plates. In 
establishing the permanent routes, it 
was clearly recognized that, regardless 
of the prescribed method of covering 
them, the meter readers would follow 
the most convenient or quickest paths. 
Consequently, no effort was made to 
direct the walking. On the inside cover 
of each route book is a sketch of the 
area and a list of the streets and limits. 
The meterman is thus given complete 
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information and latitude in setting up 
the most efficient manner of reading. 


Reading Sheets 


Each reading sheet has a rectangle 
representing the house and indicating 
the location of the meter and the en- 
trance to be used. If a curb setting is 
employed, the fixed location is shown 
so that it can be found if covered by 
snow or otherwise concealed. In ad- 
dition, penciled memorandums are 
made, noting trees, hedges and other 
points of reference. Appropriate nota- 
tions pertaining to the use of keys, the 
presence of vicious dogs and other use- 
ful inforrnation complete the record. 
All new meter-reading sheets are pre- 
pared from addressograph plates, which 
carry the name, address and account 
number, thus effecting a substantial 
saving of labor in their preparation. 

The meter reader, although not re- 
quired to record actual calculations, 
makes a mental subtraction in order 
to compare current and past usage. If 
he finds the reading abnormally high 
or low, a check is made with the cus- 
tomer to determine the cause. Fre- 
quently the reader inspects the water 
outlets in the dwelling or tests the me- 
ter at both high and low flows to see 
if it is operating satisfactorily. The re- 
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sulting information is placed on the 
reading sheet for the benefit of the bill- 
ers, thereby eliminating many calls for 
rereading or checking the cause of the 
abnormal bill. 


Billing Cycle 


As the meter is, fundamentally, the 
cash register for the business office, 
these reading operations are closely 
tied to the billing and collecting of ac- 
counts. When cycle billing is used, na- 
turally, cycle reading follows. Akron 
is divided into nine districts, each billed 
quarterly on a ten-day cycle. Approxi- 
mately 7,000 bills are placed in the mail 
on the first, eleventh and twenty-first of 
the month. Both billing and meter 
reading are linked to these dates. To 
illustrate, for the mailing on the twenty- 
first, the billing must start on the 
eleventh and the meter reading on the 
first of the month, thus allowing ten 
calendar days for each process. This 
procedure has the advantage of making 
the maximum time between meter read 
ing and receiving the bill twenty days 
sixteen, on the average—which has 
proved very beneficial in the rendering 
of final bills when the turnoff occurs a 
few days subsequent to the receipt of 
the bill. Customers pay without ques- 
tion a bill including sixteen days of 
hack usage but object strenuously if 
the back usage approximates 30 days 


Meter Reading Calls 


Only two calls are made to get a 
reading. If the reading is not obtained 
on the first call, a postage-paid card is 
left, containing a dial on which the cus 
tomer is requested to indicate the loca- 
tron of the hands. Since many domestic 
customers have }- and l-im. meters in 
stead of the usual ® in., and since three 
makes of the latter size are in use, it 
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is necessary to have five different dial 
cards, Instructions on the card indi- 
cate that it should either be mailed in 
or left at the entrance for the meter 
reader, who will pick it up on the date 
shown. 

If the reading is not obtained by the 
reader on the pickup date or by mail, 
and if the previous bill was computed 
from an actual reading, a bill is ren- 
dered based on estimated consumption. 
The reading for the next quarter fol- 
lows a similar pattern, except that, 
when the previous bill was estimated 
and the reading is not obtained, a gen- 
erously estimated bill is rendered, both 
to protect the utility against leakage and 
to entice the customer to the office if he 
considers the charge too high. Ar- 
rangements are then made not only for 
a current reading but for future ones as 
well. If a reading is not obtained for 
the third consecutive quarter on the first 
call, a final notice, which incorporates a 
dial card and allows five days to furnish 
the reading, is sent by first-class mail. 
This notice is rigidly followed up, and, 
if a trip is required, either a reading is 
secured or the water is turned off, 
whether someone is present or not and 
regardless of the season of the vear. 

Before the installation of this proce- 
dure, two regular pickups and special 
trips on Saturday mornings were made 
to gain admission where previous calls 
had failed. The second pickup and the 
Saturday trips have been eliminated. 

\s a result of cycle reading, most of 
the work is performed in the first five to 
seven calendar days of the ten-day pe- 
riod. For the remainder of the time, 
approximately fifteen men repair and 
test the meters ; one man, using a truck, 
makes collections or turnoffs; several 
men, with trucks, change meters which 
have stopped or which require recon- 
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ditionmg either because of length of 
continuous installation or amount oi 
registration. 

Three men are occupied at all times 
in servicing customers by installing and 
removing meters, making 
for high bills, performing 


inspections 
minor re- 
pairs in place and shutting off service 
for emergency repairs. 

Akron’s recently 
placed on a 40-hour week, consisting of 
five eight-hour days, with all working 
Monday through Friday, except five 
who work Tuesday through Saturday. 
One man of four, on a weekly rotating 
basis, works a split shift, two nights 
from 4:00 to 12:00 p.m. and on Sunday 
and two weekdays from 7:30 A.M. to 
4:00 
work is of 


metermen were 


The evening and Sunday 
nature, its 
purpose being to investigate reported 
leaks on handle 


an emergency 


water lines and to 


service calls from customers. 


Industrial Meters 


The servicing of industrial meters is 
performed by separate crews, two tak- 
ing readings and five repairing and test 
ing. Industrial meters, arbitrarily se 
named, include: |[1| all sizes showing 
an average registration in excess of 
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50,000 cu.ft. per quarter; [2] all me- 
ters 1} im. and larger, regardless ot 
consumption; and |3] detector check 
valves. Meters averaging more than 
1,000 cu.ft. per day are read weekly, 
those from 500 to 1,000 are read 
monthly and the remainder, sem.- 
quarterly, 

Single-dial meters classified as in 
dustrial are read for billing purposes by 
the domestic metermen on the regular 
routes. Other readings are performed 
by the specially assigned metermen, 
as are all readings for multiple-dial 
meters. The purpose of these fre 
quent readings is to keep track of 
meter registration m order to check 
the development of faulty meters and 
to obtain actual data pertaining to wa 
ter use. Such information is employed 
in settling disputed bills and in making 
estimates for periods where readings 
were unobtainable due to stoppage. 

The effectiveness of Akron’s pro 
gram must be measured by the smooth 
ness of operation as indicated by the 
lack of complaints. Using this as a 
gage, the system undoubtedly is prov- 
ing effective, since the number of com- 
plaints from customers has dropped 
noticeably vear by vear during the past 
decade. 


Lima Experience—Edward E. Smith 


Lima, Ohio, has approximately 13, 
QOO meters, divided into three zones. 
Meters are read quarterly, except for 
150 which are read every month 
Three men read a total of 4,100—4,600 
meters a month, averaging 10-12 per 
hour during a five-day work week. 
The men are transported from the dis- 
tribution division shop to the working 
area by an automobile, which is also 


used by the senior meter reader to 


make pickups and monthly readings 
The route books are examined by the 
foreman and the clerk of the distribu- 
tion division to determine nonworking 
meters and lay out reading routes. 
Substitute meter readers are supplied 
by the distribution division m the event 
of illness or vacation of regularly as 
signed readers. The distribution divi 
sion shop provides garage and mechan 
ical facilities for the meter reader's 
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automobile and remedies improperly 


set meters or flooded curb settings. 

Meter readers are not designated as 
such, but are classified as distribution 
division employees, with the title, “Con- 
struction and Maintenance Worker, 
Class 4 or Class B,” depending on sal- 
ary, which, in turn, is based theoreti- 
cally on seniority and experience. 

The greatest difficulty encountered 
at present is delay or irregularity in 
submitting meter books. This cuts 
down the time available for preparing 
the bills, which must be mailed by the 
first day of the month so that the custo- 
mers will receive them soon enough to 
take full advantage of the “nonpenalty 
ten days” provision. 

The usual reasons for slowness in 
meter reading are bad weather, illness, 
failure to report for work and holding 
of meter books for pickups and ex- 
amination. 

This trouble should be easy to correct 
but no disciplinary measures are pos- 
sible under existing civil service regu- 
lations unless the civil service board, in 
practice, upholds formal charges prior 
to suspension or dismissal of the offend- 
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The present regula 
tions, which are incorporated in the 
city charter, provide “for suspension 
by the appointing authority for pur- 
poses of discipline for a period not to 


ing employee. 


exceed 30 days at any one time. The 
appointing authority must submit to the 
Civil Service Board satisfactory reasons 
for suspending an employee and a sus- 
pended employee may have a hearing. 
The decision of the Civil Service Board 
shall be final and suspensions shall not 
Since the board re- 
voked the suspension of an employee 
for having been “drunk on duty,” no 
effective use has been made of this 
power. 

It was suggested by the author that a 
“skip list’’ be attached to each meter 
book to facilitate pickups, but the sug- 
gestion was not followed. Orders have 
been given that curb meters should be 
read regardless of weather conditions, 
but the metermen decline to do so in 
severe weather. Without a change in 


be consecutive.” 


the attitude of the civil service board, it 
appears hopeless to issue orders for 
the improvement of meter reading, but 
the 


suggestions” will continue. 
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Selection and Maintenance of Water Meters 
By Jens I. Duus 


A paper presented on Oct. 20, 1949, at the Alabama-Mississippi Sec- 
tion Meeting, Jackson, Miss., by Jens 1. Duus, Factory Supt., National 
Meter Div., Rockwell Mfg. Co., Brooklyn, N.Y. 


HE selection and maintenance of 
water meters is always a live prob- 
lem for the management of every wa- 
ter utility. Meter maintenance really 
begins with the uncrating of the meter 
in the receiving room. The methods 
of handling as well as the type of setting 
have considerable influence on the sub- 
sequent performance of the instrument. 
It is recommended that every one 
concerned with the use of water meters 
have constantly at his side a copy of 
the latest A.W.W.A. specifications on 
the subject (1-5). This may seem like 
an unnecessary suggestion, but it is 
remarkable how frequently a copy can- 
not be found in the meter shop or super- 
intendent’s office. The present speci- 
fications are the result of several years 
of painstaking work and should serve 
as the basic guide for buying and judg- 
ing the performance of all water me- 
ters. The specifications themselves can, 
of course, be modified to suit local con- 
ditions, but their provisions will gen- 
erally be found adequate for practically 
all situations encountered. 

Attention is called especially to the 
“Notes” which accompany the specifi- 
cations. The information contained 
therein is invaluable as a guide for the 
proper testing and care of meters. The 
recommendations are basic in character 
and can and should be elaborated upon 
to suit specific conditions. 


Meter Testing 


Several of the points incorporated in 
these “Notes” are worthy of emphasis. 
It is strongly urged that all meter de- 
partments be equipped with proper test- 
ing apparatus, kept in top condition and 
periodically checked for correct calibra- 
tion. The wisest policy is to test all 
meters before installation. Some fa- 
cilities should be provided for tests at 
minimum flow rates, and, in order to 
save time, several meters may be 
coupled together or set in tnultiple- 
type plants. Sufficient water can then 
he passed to give one complete revolu- 
tion of the test dial hand. 

Definite rates of flow on which cer- 
tain accuracy of registration is required 
are given in the specifications. These 
rates should be carefully checked dur- 
ing any test run by means of a stop- 
watch or properly calibrated rate-of- 
flow indicating device. The old method 
of testing on a “}-in.” or a “y-in.” 
stream is not to be tolerated today. 
The old orifice method will lose ac- 
curacy because of wear, and the flow 
will vary with changes in pressure. 
Scales are a constant hazard and will 
give trouble if maintenance is not rig- 
idly enforced. If facilities for testing 
meters are not installed, it is a good 
idea when setting the meters to remove 
the register box and register and check 
the stuffing box for leaks. This proce- 
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dure is suggested simply as 4 precau 
tion, since it has sometimes been found 
that the 
transit 


Suitable Alloys 


\ bronze alloy of &5-5-5-5 is men 


nuts may have loosened im 


tioned in the “Notes” as being suitable 
This allov should 


he considered as a minimum require 


tor water meter use 


ment with respect to copper and tin 
content, Some manutacturers use more 
expensive alloys with higher percent 
ages of copper and tin for internal parts 
of the meter lor certain corrosive wa- 
the alloy 
quite different from these bronzes, and 


ters, most suttable may be 
high-nickel or even high-zine alloys 


mav he advisable. There is no satis 
factory method of finding the proper 
alloy for such localities except by con 
tinued observation in service of meters 
different 


the 


made up with combinations 


of metals, until successful one ts 


found. 


Maintenance and Storage 


In considering present-day trends in 
water meter maintenance, it 1s noted 
that more and more meter shops are 
getting away from ordering the smal! 
parts of subassemblies and are specify 
ing complete units instead, This trend 
it is helieved, is economically sound and 
should react to the benefit of both the 
user and the manufacturer. For ex 
ample, the purchase of small gear tram 
parts to repair worn trains requires 


considerable time and effort in taking 


the assembly apart, fitting the new 
parts and reassembling the train \ 
completely new gear tram assembly 


would save all this trouble and, im the 


end, would usually result in a more 
satisfactory unit The small cost. of 
a pinion or a gear may be nusleading 


in view of the total repair job needed for 


an old gear train. The same observa 
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tion applies to registers, discs and, fre- 
quently, complete measuring chambers. 
Many design improvements have been 
made over the unit 
semblies which are completely 
changeable with the old style 
Another interesting trend is the use 


subas 
inter 


years in 


of batteries of smaller meters for large 
services instead of large single meters 
Several progressive water departments 
have already eliminated the use of me 
ters over the 6-in. size. The ease of 
handling the smaller meters and the 
possibility of removing one meter for 
repair or some other purpose withont 
interrupting service are strong points 
in favor of this method. It should be 
emphasized, however, that satisfac- 
tory battery installation is feasible only 
when compound meters are used. If 
single-unit meters are employed in mul 
tiple, the small rates of flow will be split 
still smaller over two or more meters, 
with consequent loss of accuracy. 

ver since the earliest days of water 
meters, manufacturers have repeatedly 
advised that service pipes should be 
fully flushed to wash away all foreign 
matter before the meter is put in the 
line. Yet even today stoppages due to 
pipe cuttings, sand or other matter are 
found. In new distribution systems, tt 
is extremely important that this flush 
done thoroughly. The more 
water which runs through, the less like- 
lihood there 1s of dise breakage or stop 


ing be 


page 


Caution in the use of pipe joint 
compounds is of equal importance 
Screens in meters are not expected to 
filter out all foreign matter, nor is it 
desirable that thes 


In recent years piping installations 


do st) 


have not been given the attention they 
deserve. An unsupported or improp 
erly supported pipeline may amplify the 
slight sound in 
proportions 


a meter to annoying 
This condition ts prima- 
rily the plumber’s responsibility but the 
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water works man should be aware of 
it, so that the meter is not unfairly 
blamed for noise. Placing the meter as 
close as possible to the stop- and waste 
cock is often helpful in these situations 

The storage of meters, either new or 
repaired, has been given little considera 
Meters should be stored in cool 
down. 


tion. 
places and preferably upside 
Hard rubber is a sensitive material, 
and prolonged exposure to heat im a 
building without ventilation, such as a 
closed loft or storage shed, can have 
excessive artificial 
Pressure tests 


damaging results. 
heat can be just as bad. 
will reveal any gaskets or stuffing box 
packings which may have dried out, 
and it goes without saying that ac- 
curacy tests on meters which have been 
stored for long periods are extremely 
unportant, 


Repair Problems 


A few suggestions regarding practi- 
cal repairing may prove helpful. It 
has been found through experience that 
simply taking the instrument apart and 
thoroughly cleaning the complete as- 


sembly is very often all that is neces- 


sary. In old, badly worn meters, how- 


ever, it is wise to assemble complete 
units such as new gear trains and new 
with half balls, where re 
quired, 

Some progressive water works men 


dises new 


have a fixed time for removing meters 
from service. For instance, a five-vear 
period is a good start for small water 
meters. Some schedules call for a re- 
placement meter to be installed, thereby 
causing no interruption im metering 
It is suggested that a repaired meter 
should test at least 90 per cent on a 0.25 
gpm. flow. 

In an oscillating-piston meter, more 
clearance between the upper and lower 
half of the chamber is allowable than 
in a dise meter, with equal accuracy. 
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Therefore, because the surface may 
wear a few thousandths of an meh, a 
new standard piston is all that may be 
necessary in repairing the chamber. 

In the assembly of the meter, it is the 
author's opinion that only a small quan- 
tity of lubricant should be used in the 
gear train. Anything that will suc- 
cessfully cut down the resistance of- 
fered to the disc lengthens the life of the 
ball socket or bearing in a disc meter, 
for, when that is gone, the piston drags 
on the wall of the chamber, with a 
slackening of registration. This rea- 
soning must hold good whether friction 
or back pressure is caused by sediment 
in the water or drag is generated by a 
semiliquid grease. Along similar lines 
of thought, care should also be exer- 
cised in tightening the stuffing box nut. 
\ good stuffing box assembly holds the 
water pressure when fingertight. It 
is wise to treat the cork washers with 
a graphite solution before assembling 
them with the stuffing box nut. 

The size of the control block, which 
has a bearing on the clearance between 
it and the dise spindle, should always be 
carefully checked. If it is the practice 
of the water department to repair its 
own gear trains and the control block 
is worn, it should be replaced carefully 
with a new Sometimes the disc 
spindle must alse be removed and re- 


one. 
placed. If too much clearance is al 
lowed, loss of registration on the lower 
streams will result. 

Again, if it is the practice to repair 
worn disc half balls by shimming with 
paper or other material between the 
dlises, it is, of course, necessary to use 
the same thickness on either side and 
to clean well before assembling.  Fit- 
ting and scraping the half ball to suit 
a possible worn socket is poor practice 
More satisfactory results will be ob 
tained by using oversize half balls. The 
chamber hall 


clearance between the 
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socket and the rubber ball can be easily 
checked. A most simple and satisfac- 
tory “gage” is to place a piece of writ- 
ing paper, 0.003-0.004 in. thick and 
about 2 in. square, in the lower chamber 
socket, assemble the disc and upper 
half of the chamber, and feel the up- 
and-down clearance by the disc spindle. 
The half ball, when gaged in this fash- 
ion, should move without any apparent 
clearance in the ball socket. The use of 
sandpaper or emery cloth in repairing 
chamber sockets is discouraged, because 
the grit embeds itself into the metal and 
wears away the rubber half ball. 

The acid used for cleaning bronze 
parts should not be too strong, as it 
may eat away the metal 


Meter Selection 


The selection of the correct type of 
meter is relatively simple, but the de- 
termination of the proper size is compli- 
cated. It requires careful calculation, 
together with experience and practical 
knowledge Standard plumber’s manu 
als give the capacity of various fixtures 
in gallons per minute, and the results 
of simultaneous operation may be esti 
At best, these factors are arbi 
To ascertain whether a meter 


mated, 
trary. 
already in service is of the proper size, 
a recording mechanism can be attached 
to the meter for data on the maximum 
and average rates of demand. In nor 
mal service, a {-in. meter will rarely 
exceed 5 gpm., whereas this size car 
ries a maximum safe rating of 20 gpm 
(in the rather infrequent 
when 24-hour continuous service is en 
countered, the rule of using one-fifth of 
the maximum tating for displacement 
meters should be strictly adhered to 
If the meter in question does not con- 
form to these requirements, a larger size 
must be used. For the current type me 
ter, one-third of the maximum rating 


occasions 
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is a safe rule. Reliable flow recorders 
are on the market and their use in 
checking actual rates of flow on a serv- 
ice is highly desirable. 

The following observation may serve 
as a check on the precision manufac- 
ture and accuracy of any lot of new me- 
ters, whatever the make: the more 
change gears a manufacturer of meters 
finds it necessary to use to get any re- 
quired test, the greater is the variable of 
important tolerances in his production. 
By the same token, the nearer he gets to 
a single combination of change gears, 
the better are his precision production 
methods. 

All meter manufacturers should wel- 
come suggestions and criticisms from 
water works men. Information on diff- 
culties experienced in practice and ideas 
on how to make water meters more use- 
ful will be gratefully received. Only 
in this way can true progress be made 
in meter development 
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Effect of Metering on Water Use and Revenue 
By R. T. Hosmon 


A paper presented on Nov. 1, 1949, at the Kentucky-lennessee Section 
Meeting, Lexington, Ky., by R. T. Hosmon, Supt., Utilities, Milan, 


Tenn. 


© business, regardless of its kind, 

can hope to succeed without some 
record of its supply, its cost of operation 
and its sales. The satisfactory opera- 
tion of a modern water system, whether 
privately or municipally owned, involves 
an accurate record of the amount of 
water entering the system and the 
amount consumed. The management 
must at all times be acutely conscious 
of and exercise control over waste and 
leakage. Toward this end, it is well to 
consider the effects of customer meters 
on consumption and revenue. 

At the outset, a distinction should be 
made between water consumed—that is, 
used for a gainful purpose—and water 
wasted. Experience at Milan, Tenn., 
indicates that the effect of metering 
upon consumption is not nearly so pro- 
nounced as upon wastage. When a 
community is placed on a meter basis, 
however, a slight reduction in consump- 
tion occurs, caused primarily by a cau- 
tious approach to a completely new and 
different method of purchasing water. 
This is a small effect and of little con- 
sequence, but there is another factor 
to be considered. Under the flat-rate 
method, water is used liberally for 
sprinkling lawns and gardens, washing 
the family automobile and other pur- 
poses beside the normal sanitary and 
domestic needs. This type of use, in- 
dulged in by a large percentage of the 
customers paying a flat rate, is notice- 


ably curtailed after meters have been 
installed. Although there is no practi- 
cal way of differentiating between water 
used for this purpose and water wasted, 
visual inspection before and after me- 
tering indicated that, in Milan, fully 
8O per cent of the customers refrained 
irom watering lawns after meters were 
installed and 90 per cent stopped water- 
ing gardens. If anything, these esti- 
mates are low. 

Further light is shed on this matter 
by Fig. 1, which shows the master meter 
flow from January 1946 through De- 
cember 1948, including a period before 
and since metering. It will be noted 
that there was a rise in flow during the 
summer months of 1946, prior to me- 
tering, and a corresponding rise in the 
summer of 1948, but not so pronounced 
or abrupt as in 1946. It should be rec- 
ognized that the ordinate difference of 
these two curves during the summer 
months reflects a reduction not only in 
the use of water for lawns and gardens 
but in wastage as well. It is reasonable 
to believe that the shape of the curves 
.gives a truer picture of reduced con- 
sumption than the numerical values do. 
(In this connection, the dip in the 1947 
curve may be explained by the de- 
creased wastage and more cautious use 
of water which are immediate conse- 
quences of metering.) It is estimated 
that sprinkling was a common practice 
among at least 50 per cent of the cus- 
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tomers before metering but only about 
15 per cent since 

The reduction in consumption (gam 
ful use) appears small, however, when 
compared with the reduction in wastage 
In the greatest 
single effect of customer meters ts the 


author's opimion, the 


Dur 
ing the year preceding the installation ot 
meters, the 
135 gpd. per capita 


curtailment and control of waste. 


average use in Milan was 
In 1948, the sec 
ond year of metering, the 
was 75 


average use 
gpd. per capita, a reduction of 
approximately 45 per cent 

Referring to Fig. 1, 
August 1946 the 


from January to 


total monthly flow 


30 
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drants and faucets to run during cold 
\lthough 
1948 also shows a slight rise, 


weather to prevent freezing. 
February 
it is apparent that this use, while per- 
sisting, has been materially reduced. 
A study of water use by consumption 
brackets reveals that the percentage of 
customers using in excess of 8,000 gal. 
per month decreased sharply after May 
1947, 
while the percentage of customers using 
2 000-5 OOO 
mngly 


when metering was completed, 


gal. increased correspond- 
This situation ts attributed to 
the fact that, in the early period of me- 
tering, leaks present in many 
homes, which caused the water usage to 


were 


25 
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ranged between 20 and 25 mil.gal. At 
ter August 1946, 
program began, a steady decrease im 
monthly flow can be noted, continuing 
well into July 1947. A study of the 
1948 curve reveals a leveling off of the 
monthly flows between 10 and 14 mil 
gal. per month 
clearly indicated by the ordinate separa 
tion between the curves for 1946 and 
1948, ranged from 10 to 12 mil.gal. per 
month, or about 
Another interesting feature of Fig 
1 is the rise during March 1947, 
which reflects the carryover of the old 
practice of allowing exposed vard hy- 


when the metering 


50 per cent 


Milan Water 


The reduction in flow, . 


Use, 1946-48 


fall within the higher bracket. By late 
1948 and early 1949 the usage 
brackets began to assume fairly stable 

From May 1947 through 
1949 approximately 15 per 
cent of the total customers moved from 
bracket to the smaller, 
10 per cent doimg so 
within the first four months. Although 
complete data on the subject are not 
available for the period August 1946- 


two 


relations. 
January 


the larger usage 
approximately 


May 1947, it is evident from Fig. 1 
that a considerable percentage must 
have made the transition from the 


higher to the lower bracket during that 
time. 


| 
| 
| 
we 
i 


Vay 1950 EFFECT 


Effect on Revenue 

The effect of metering on revenue in 
Milan was found to favorable. 
Gross operating revenues rose from 
$24,439.11 for the fiscal vear ending 
June 1945 to $36,081.93 for the fiscal 
year ending June 1948, an increase of 
As the number of cus- 


be 


47.6 per cent. 
tomers did not grow greatly during this 
period, the increase in revenue can be 
attributed almost entirely to the use of 
meters. 

Although salaries have shown a gen- 
eral increase since the war, the use of 
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the observer should bear in mind that 
the latter is based on a fiscal and not a 


calendar year.) The interest paid in 


1947-49 shows an increase over previ- 
ous years, which is due to the financing 


of meter installation. It should be 
pointed out, however, that the adoption 
of metering made it possible to refinance 
the outstanding portion of an original 
3 per cent revenue bond issue, together 
with additional funds for meter instal- 
lation, at an interest rate of 25 per cent 
The net saving in interest during the 
remaining life of the bonds ts sufficient 


PrABLE 1 


Yearly Revenue Analysis 


Nm 


Operating revenues 781.01 | 24,439.11 
9,181.43 
§,355.27 
3,363.95 
2,640.00 
3,280.20 


899.33 
243.30 
249.90 
708.26 
280.20 


Salaries 
Power 

Other costs 
Interest 
Depreciation 


wun 


Surplus 4100.02 618.26 


meters has had little effect on 


them, since such additional duties as 


very 


meter reading and testing, customer ac- 
counting and bill collecting were as- 
sumed by existing personnel. 

It will be seen from Table 1 that pur- 
chased power decreased from the 1945 
peak of $5,355.27 ($446.27 per month) 
to $3,566.62 ($297.22 per month) in 
1948, a reduction of 33.4 per cent. This 
decrease is obviously related to the re- 
duction in flow indicated by Fig. 1. 
(When comparing Fig. 1 with Table 1, 


Fiscal Vear (Ending June 30 


1946 1947 


Amount —-$ 


25,310.72 36,081.93 37,842.09 
11,098.59 
3,732.64 
5,300.16 
2,800.08 
5,597.83 


8,666.81 
5,160.50 


8,707.60 10,891.89 9,312.79 


to offset the original cost of the meter- 
ing program. 

The effect of metering on the surplus 
may be observed from Table 1. As 
pointed out in the beginning of this 
paper, the operation of any water dis- 
tribution system must be judged on its 
merits as a business. From this view- 
point, the results of any undertaking 
show up most vividly in the surplus or 
profits. In that respect and others, the 
installation of customer meters in Milan 
can he considered most successful. 
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Trench Backfill Practices 
By Harmer E. Davis and Fred N. Finn 


A paper presented on Oct. 26, 1949, at the California Section Meeting, 


Sacramento, Calif., by Harmer E. Davis, Director, and Fred N. Finn, 
Institute of Transportation and Traffic Eng., Univ. of California, 
Berkeley, Calif. This paper was written before the publication of 
AW.W.A. Tentative Standard Specifications for Installation of Cast- 


Tron Mains 


7D1-T (December 1949 Journal, p. 1079). 


If any state- 


ments in the paper are in conflict with the AW.W.A. document, they 
will be taken into consideration by the Committee on Laying Cast-Iron 


OME time ago members of the 

specifications committee of the 
California chapter of the American 
Public Works Assn. and some of the 
staff of the Institute of Transportation 
and Traffic Engineering at the Univer- 
sity of California discussed the problem 
of the preparation of workable stand- 
ard specifications for the selection and 
placement of backfill in service cuts im 
roadways. Exploration of the problem 
disclosed a surprising lack of depend- 
able factual information on the charac- 
teristics and performance of trench 
hackfills but indicated a rather wide 
spread interest in this subject, at least 
on the part of engineers concerned with 
street work in municipalities. 

In order to have some basis for a 
new attack on the specification prob- 
lem, and in an attempt to clarify the 
physical problem of controlling backfill 
materials, a cooperative study was in- 
itiated, consisting in its early stages 
of an examination of existing practices 
and case studies of selected backfill 
projects. This paper is a summary of 


information collected thus far concern- 
ing existing practices and presents a 
brief discussion of some of the factors 
involved in the backfill problem 
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Broadly stated, the essence of the 
problem is to repair a pavement 
through which a cut has been made, 
in as permanent a manner as possible, 
consistent with reasonable economy and 
a minimum of public inconvenience. 
It should be obvious that a number of 
procedures may be employed to obtain 
approximately the same result. 

The present paper will be confined 
to that portion of the backfill between 
an elevation somewhat above the top 
of the pipe conduit or culvert and the 
base course of the pavement. Gener- 
ally, fair to adequate attention appears 
to be paid to the bedding of the pipe 
and the backfilling immediately adja- 
cent to it. As a result of the work 
of Marston and his associates at Iowa 
State College, most engineers recognize 
the need for firm, uniform bedment 
and lateral support of pipe and the rea- 
sons therefor. Engineers also gener- 
ally seem to appreciate the value of an 
adequate base course under pavement 
patches. 

Only fills in trenches ranging in 
width from about 1} to 4 ft. and hav- 
ing a depth from the surface to the 
top of pipe in excess of 2 ft. will be 
discussed. 
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General Practices 


Two general procedures are em- 
ployed for placing backfill in trenches 
in roadways: [1] tamping of dry to 
moist soil placed in relatively shallow 
layers; and [2] use of water to den- 
sify loosely backfilled masses of soil. 
Tamping is sometimes done manually, 
sometimes by mechanical (usually 
pneumatic) tampers. On an increas- 
ing number of jobs placed by tamping, 
an attempt is made to compact the soil 
at a moisture content considered to give 
approximately the maximum density. 

There are several procedures involv- 
ing the use of water. In “puddling,” 
the soil is pushed into the flooded 
trench. “Ponding” involves filling the 
trench nearly to the top with relatively 
dry, loose soil, after which water is 
applied to the surface of the lift until 
the material is saturated. Sometimes 
small dams of earth are made at in- 
tervals along a trench, between which 
pools of water may be allowed to stand 
for several hours. At times these pools 
are made for puddling succeeding lifts. 
In “jetting,” the trench is filled nearly 
to the top with relatively dry, loose 
soil, and then a jet pipe is inserted at 
frequent intervals into the fill. The 
pipe is forced to the bottom of the lift 
and is removed when water begins to 
appear at the top of the lift. In Cali- 
fornia practice, the usual height of lift 
is 6-8 ft., although a lift of 15 ft. is 
not unknown. 

There are some variants of these 
procedures. For example, in the pond- 
ing process, holes may be formed in 
loose backfill by the use of metal rods 
in order to expedite the penetration of 
water (a process called “barring” or 
“rodding” ). 

When water is used to aid in densi- 
fying backfill, it is common practice to 
leave the top of the trench open for 
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one to several weeks to permit the 
drainage of excess water from the fill. 
The pavement is commonly patched 
only temporarily to allow for settle- 
ment of the fill to take place over 
periods up to six weeks or more, be- 
fore the permanent patch is placed. 
It is becoming more common, on 
fills placed either by tamping or 
through the use of water, to compact 
the portions of the fill immediately 
below the base course by rolling. 
Either special narrow drum rollers or 
the rubber-tired wheels of trucks or 
other construction equipment are used. 
Trenches are usually backfilled with 
the material which has been previously 
excavated, although in cuts in primary, 
heavily traveled streets and highways, 
where the excavated material is defi- 
nitely inferior for backfill, the use of 
imported borrow is not uncommon. 
Generally, an attempt is made to ex- 
clude boulders, roots, debris and frozen 
soil from backfill. It is widely ac- 
knowledged that granular (as opposed 
to cohesive or clayey) materials are 
preferred, but sands are considered 
undesirable in locations where a future 
cut will parallel or cross the trench. 
Table 1 summarizes backfill prac- 
tice in various states, as reflected by 
the specifications of state highway de- 
partments (1). Most states which 
permit hand tamping specify the weight 
of tamper and the size of tamping face. 
Nearly all the states include the re- 
quirement “to the satisfaction of the 
engineer” or the equivalent. This 
phrase is no doubt necessary when 
there are no quantitative guides to 
practice, but it should be noted in pass- 
ing that its use may imply an admission 
of lack of good information or lack of 
care in writing or revising the speci- 
fication. Moreover, higher bids or 
troublesome disputes may result. 
California requires tamping or roll- 
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ing im 4-in. layers to YO per cent rela 
tive compaction, 
density by the static (CUR) method or 
the equivalent field (impact) method. 
“Should the contractor elect to furmish 
sandy or granular material for backfill, 
the 4-in. layer construction may be 


based 


eliminated and compaction obtamed by 
ponding or jetting” im layers of less 
than 6 ft. (2). Ponding or jetting 1s 
not permitted where the backhll will 
not compact by such methods to a rela- 
tive density of 90 per cent, or where 
the foundation 
when saturated. 


material will soften 


Survey of California Practice 


Inquiries on backfill practices were 
sent to a number of Calitorma cities 
Of fourteen cities reporting, two spec 
ify tamping, four the 
water, six allow either tampimng or the 


specity use ol 
use of water, one specities a combina 
tion of tamping with the use of water 
and one merely stipulates that the back 
fill be made “to the satistaction of the 
city superintendent of streets.” Al 
though most of the cities specify the 
type of material to be used for bedding 
around the pipe (“fine earth free from 
large stones’), none of the fourteen 
attempts to define acceptable materials 

Municipal practice and specifications 
in California tend to lean preponder 
antly toward the use of water for den 
siftving backfills, although there is no 
uniformity in the specification of pro 
cedures. Some mention of materials ts 
made in connection with this type of 
densifying, but only one city gives any 
description of an acceptable material 
Shale is permitted in some areas, as 
evidenced by reference to “hosing” to 
backfilling with 
Specified depths of lift vary from 9 in 
to 10 ft 
gives an indication of the time a trench 


be used for shale 
None of the specifications 


should be left open when water 1s used 
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rABLE 1 
State Backfll Requrements 
No. ot 
Requirements States 
Group A—Specifications requiring 
compaction ut not specifying 
density 4! 
ramping provisions 
Mechanical tamping only specified 9 
Hand or mechanical tamping 16 
Hand tamping only mentioned 5 
lamping method not mentioned 11 
Depth ot layer or lift 
Depth placed before compaction 
4 3 
6 29 
x l 
12 l 


Depths 4-8 im., but with particu 
lar requirements for hand 
tamping 

Depth 6 in., but not 
loose or compacted 


clear as to 


Moisture control 
Some provision 
No provision 

Provision for select or approved 
materials 

Permission to flood or 


puddle 


saturate, 


imcations 


(,roup BR Spec 


density control 


requiring 

Tamping provisions 
Mechanical tamping 
Hand 


Tamping method not metioned 


spec ifted 


or mechanical tamping 


Compaction requirements 


Not less than 95 per cent max 
density (A.A.S.H.O, T99-38) 
Not less than 90 per cent max 
density (A.A.S.H.O. T99-38) 
Not less than 90 per cent rel 
density (Calif. method) 
Max. depth of laver or litt—im 


4 ( loose ) 

& (loose) 

% (compacted 

4-4 (loose) 

( loose ) 
Provision tor moisture control 
Materials 

Granular 


requirements 

backfill specified 

Select o1 approved backfill specihed 
Provision for puddling 


District of Columbia includes 


x 
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for densifying, nor is there any mini- 


mum period before the tinal pavement 
patch can be placed. Some specitica- 
tions provide that the “trench should 
be left open to trafhe” for some time 
before final pavement is placed. 

Specifications of cities requiring 
tamping generally set no requirements 
on the type of equipment, and the per- 
missible depth of laver on lift to be 
compacted varies from 4 to 12 in. or 
is not stated. 

It is of interest to note that two 
cities specify the use of a concrete slab 
extending © in. beyond each trench 
wall for, or under, the resurfacing. 

The authors have also endeavored 
to sample a cross section of actual prac- 
tice in making trench backfills (in the 
counties in the San Francisco Bay 
area) through the inspection of jobs 
and by interviews with municipal and 
utility company engineers, job inspec- 
tors and contractors. The following 
remarks are a composite summary of 
these inspections and interviews. 

With close inspection, care and ade- 
quate funds, backfills made by me 
chanical tamping can provide satisfac 
tory support for permanent paving. 
The cost of this procedure is relatively 
high but may be warranted where high 
traffic volumes demand that a roadway 
be closed to use for as short a time as 
possible. An important advantage of 
tamped backfill is that the base course 
and pavement can usually be placed as 
soon as the fill is brought to grade. 
Objections to the tamping method are : 
}1] the necessity for continuous in- 
spection to get a good, uniform job; 
{2] the fact that, under light pave- 
ments, accidental variations in density 
may lead to local failure in the line of 
the pavement patch; [3] nigh costs. 
From the limited information available, 
it appears that the contract cost of 
placing backfill by mechanical tamping 


PRACTICES 


is approximately three times the ex- 
pense of placing it by water. This 
comparison is based on the assumption 
that the native excavated material 1s 
satisfactory for backfilling. Ii select 
material is brought im, the relative 
costs may be in a 5:1 ratio. In addi- 
tion to the direct contract costs, the 
expense of inspection is generally 
greater on a job where mechamical com- 
paction is used and properly controlled. 

Some municipalities appear to be get- 
ting excellent results with backfills made 
by the use of water, under the following 
conditions: |1] the employment of 
backfill materials capable of ultimately 
attaining suitable density by the wet 
method; [2] an allowance of sufficient 
time for the fill to dram, shrink and 
compact under traffic before the top is 
brought to grade and paved. In gen 
eral, the finer the material, the longer 
must the fill be left open to the action 
of traffic before final paving. When 
inaterials containing clay are used, a 
period of two to six weeks appears 
desirable. 

Interestingly, observations and field 
tests have shown that at least some 
clayey backfill materials, when placed 
by water, dram and come to equi- 
librium moisture content as rapidly 
as the more coarse-grained materials. 
This rather high permeability for clays 
may be due to the fact that, when ex 
cavated by trenching machines or even 
by hand tools, clays retain a lumpy 
structure and thereby act somewhat, 
like sands when replaced. Further 
more, it was found from a series of 
samples taken from trenches backfilled 
by the use of water that the decrease 
in moisture content tends to be large 
for the first few days (up to one week } 
but thereafter is relatively small. For 
some materials, it may be that a drain- 
age period of one or two weeks will 
be just as effective as a period of one 
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or two months. For other materials, 
it may well be that the longer period 
is desirable because of the effect of 
traffic as a primary compactive agent. 

There are now a number of contrac- 
tors who make a specialty of trench 
work and service cuts in pavements. 
Some of these men have developed 
methods and devices which may lead 
to important improvements and econ- 
omies in practice. For example, spec- 
ial mobile mechanical tampers have 
been placed in use which straddle a 
trench and allow a pneumatic hammer 
to work to a depth of 3 ft. below the 
ground surface. The forward motion 
and each tamp are simply controlled by 
an operator who rides the machine. 
Another contractor is using a trench 
roller which is capable of applying the 
same unit pressure in a trench as a 
standard 10-ton machine. This roller 
can be easily adjusted to reach about 2 
ft. into a trench. 


Conclusion 


Trench backfills present some prob- 
lems which deserve special attention. 
Methods of heavier construction are 
not necessarily the economical ones in 
this type of work, and it is possible that 


Max K. Socha 


Engr. of Water Distr., 
(+ Power, Los Angeles 


Dept. of W ater 


In excavating and backfilling 
trenches for pipelines, the primary con 
cern of the utility is to secure proper 
bedding conditions for the pipe and the 
distribution of earth and traffic loads ; 
and, in highly corrosive soils, to in- 
hibit corrosion. The 
should produce the optimum results at 
On the other hand, 
the governmental agencies having juris- 
diction over streets are principally con- 


methods used 


the lowest costs. 
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some attractive savings in municipal 
costs may be made. Additionally, more 
expeditious methods may go a long way 
toward lowering the “public nuisance” 
aspect of trench jobs. 

There are new problems for the soil 
expert, too. He needs an adequate 
concept of the way in which load, after 
various periods, is transferred from a 
vehicle on the pavement through the 
backfill to the native ground into which 
the trench was cut. A practical classi- 
fication or identification of soils with 
respect to their usefulness as backfill 
materials is also necessary. 

The current study points up more 
sharply the nature of these problems 
and indicates that contributions will 
have to be made by many persons and 
organizations before entirely adequate 
specifications for trench backfills can be 
written. 
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cerned with the proper restoration of 
street grades, adequate support of sub- 
structures which may cross the trench 
and an early restoration of the street 
surfaces to carry full traffic loads. In 
their desire to achieve these results, 
they do not have too much regard for 
expense since the burden of costs rests 
on the utility until the street has been 
permanently resurfaced. This attitude 
sometimes leads to a clash of opinion 
between the city engineer and the util- 
ity engineers. The interests of the 
utility and the city engineer coincide 
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sufficiently, however, so that achieving 
mutually desirable results can usually 
he accomplished by a study of the engi- 
neering aspects and the preparation of 
satisfactory specifications governing ex- 
cavation and backfill. 

In the construction of large-diameter 
pipelines, it is usually necessary to lay 
the water pipe below all existing or 
projected storm drain laterals, sewers 
and underground telephone ducts in 
order to obtain proper cover and avoid 
blanking off one side of the street for 
the service connections of other util- 
ities and sewer house connections. As 
these large-diameter lines require very 
wide trenches, the problem of support- 
ing existing underground structures 
which cross the trench becomes quite 
serious. Where sewer, storm drain and 
telephone conduits are encountered 
within the trench, the agencies having 
jurisdiction over them usually require 
a concrete wall support or a reinforced 
concrete beam structure, supported on 
concrete columns to a depth below the 
bottom of the water line trench. 

Both of these structures are costly, 
time-consuming and possibly harmful 
to the installations supported. The 
wall type support requires a minimum 
clearance of 8 in. between pipe and 
structure, a considerable amount of 
difficult forming, which makes the con- 
crete prices excessive, and an open hole 
in the street for a period of five to seven 
days. These substructures are usu- 
ally encountered at street intersections 
and the required open hole delays con- 
siderably the restoration of the street 
to full traffic loads. The very rigidity 
of the concrete wall itself is felt to be 
a destructive force on such brittle ma- 
terial as clay tile, cast-iron and con- 
crete pipe, because of the introduc- 
tion of sheer planes at the point of 
transition from natural soil support to 
the concrete bearing. 
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The reinforced concrete beam ap- 
pears more economical but requires 
a minimum clearance of 18 in. between 
pipe and structure, which, if attained 
by lowering the grade, more than con- 
sumes the saving. Like the wall sup- 
port, it requires blocking of the street 
for a considerable length of time and 
is nearly as rigid as the wall. The use 
of a precast beam has been suggested 
but is considered impractical, because 
the substructures may cross the trench 
at any angle and each support must 
have a different length. Furthermore, 
no practical method has been developed 
to install a precast beam and assure 
positive bearing support for either the 
structure or the beam. 

Inundated sand has long been known 
as one of the most effective means of 
properly bedding pipe and, if confined, 
produces bedding conditions nearly 
equal to that of a concrete cradle sup- 
port. Consequently, it was reasoned 
that a confined, flooded sand fill would 
form an adequate support for sub- 
structures and would be less trouble- 
some than concrete structures. <A 
method was accordingly developed for 
large-diameter pipelines being con- 
structed in Los Angeles, utilizing in- 
undated and vibrated sand to effect the 
required substructure support. 

The method used for placement is 
shown in Fig. 1. The usual backfill is 
placed to the springline along the line 
of the new pipe to within about 3 ft. 
each side of the structure to be sup- 
ported. At this point, temporary verti- 
cal header boards are placed to the top 
of the pipe. The intervening space be- 
neath the substructure to be supported 
is filled with sand to just above the 
springline of the new pipe, flooded with 
the aid of jets and consolidated by me- 
chanical concrete vibrators. The sec- 
ond step continues with earth fill along 
the pipe and sand between the headers, 
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Second Lift 
(sand flooded and vibrated 
as in first lift, completing 


support; excess water absorbed 
by surrounding dry pone 


Line of Subsidence 


Dry, Unconsolidated 
Backfill (at natural 
angie of repose) 


4 


First Lift up to spring line 
(sand flooded with aid of 
jets and consolidated by 
mechanical concrete vibrators) 


Fic. 1 
carried up more or less uniformly 
When both have reached the top of the 
new pipe, the temporary headers are re 
moved. Dry earth fill is then continued 
to the street level on both sides, sloped 
at the natural angle of repose so that the 
toe of the slope just reaches the sand 
The area around the substructure to be 
supported is next filled with sand to 
approximately 18 im. above the sub 
structure The floodec 
with the aid of jets, followed up ane 


The 


sand is then 


] 


down with mechanical vibrators 


sand backfill should subside to a level’ 


above the springline of the supported 
substructure, whereupon the trench 
hackfill is completed by the 
This 
support to be placed as a part of the 
hackhll routine, and 
special handling or the prolonged clos 


normal 


procedure method allows the 


does not require 


ing of streets to normal traffic 
Engineers of the Los \ngele s Board 

of Public Works were asked to observe 

this method of placement, and the city’s 


Pipeline 


Temporary Retaining Boards (removed 
as sand backfilling progresses) 


Method of Placement 


bureau of standards took samples for 
compaction tests. Two samples were 
taken 


the other directly beneath the structure. 


one near the surface of the sand, 


The former showed 86 per cent com- 
paction and the latter, 100 per cent. 
The excess water used in securing 
ultimate compaction is absorbed by the 
surrounding dry backfill, and the sand 
support remains unaffected when the 
remainder of the common backfill 1s 
flooded in the The 
flooded-sand method produced such 
satisfactory results that it may quite 


normal manner. 


probably be adopted in the city’s re- 
quirements for the support of sub 
structures 

The saving in cost by using the sand 
hackfill instead of the concrete support 
will, of course, vary considerably with 
the type and size of structure and the 
cost of sand in the particular locality 
In the examples cited, the cost of the 
sand backfill was approximately 30 per 
cent of that for concrete type supports 
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The Philadelphia Story can't yet be told, but we can give you a 
clue that this, the 70th Annual Conference of A.W.W.A., is going to set 
new records in interest, information and entertainment. As noted in the 
preliminary announcement to all members, there will be a full four and 
a half days of technical sessions, a full five of social functions and, with 
90 exhibitors signed up for 144 booths as of March 30, the biggest and 
best exhibit ever assembled for the water works field. Add to this the 
collection of material illustrating public relations at work and water 
works photographers at work and the opportunity to meet and ex 
change shop talk with a couple thousand of your fellow water workers and 
you'll realize why you can't afford to miss it. 

\lmost everybody's going to be there, and prominent among them will 
be these new officers and directors who will be officially installed on the 


last day of the Conference : 


President—W. Victor Weir, president of the St. Louis County 
\Vater Co. and Missouri Water Co. since 1946. A native of Warren, Ind., 
he received a B.S. degree from Washington Univ. in 1923 and became 
junior engineer with the West St. Louis Water & Light Co., predecessor 
to the St. Louis County organization. He advanced to his present post by 


way of the posts of engineer, assistant manager, chief engineer, superin 


tendent, vice-president and general manager. He was superintendent, vice 
president and general manager of the Missouri Water Co., which operates 
water utilities in Lexington and Independence, Mo., before assuming the 
presidency of that firm also. (See frontispiece for photo. ) 

A member of the Association since 1924, Weir's vigor and drive have 
led him to become exceptionally active and influential in A.W.W.A. section 
and national affairs. He has been chairman of the Plant Management and 
Operating Div., the old Finance and Accounting Div. and the old Missouri 
Valley Section. Among his committee activities may be counted the 
chairmanship of the committee on organization and administrative policy 


(Continued on page 2) 
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(Continued from page 1) 
and membership in committees on water works administration, publication 
review, national water policy, public relations, meters, graphical symbols, 
and the revision of the Manual of Water Quality and Treatment (now in 
press). He received the Diven Medal in 1940, the Fuller Award in 1943, 
and was completing a three-year term as his section’s national director 
when he became vice-president last year. 


Vice-President—Albert E. Berry, direc- 
tor of the Sanitary Engineering Division, On 
tario Dept. of Health, Toronto, Ont. Born at 
St. Marys, Ont., he attended the Univ. of 
Toronto Faculty of Applied Science, receiving 
B.A.Se. and M.A.Sc. degrees in civil engineer- 
ing (1917 and 1921), C.F. (1925) and Ph.D. 
in sanitary engineering (1926). He is a regis 
tered professional engineer in Ontario. 

In addition to serving with the Ontario 
Dept. of Health, which he joined as sanitary 
engineer in 1919, he has been associate pro- 
fessor at the School of Hygiene of the Univ. of 
Toronto and during World War I served in the Royal (Imperial) 
engineers. 


Active in a host of technical organizations, he has been secretary- 
treasurer of the Canadian Section since 1933, with an interval from 1937 
to 1940 when he was its director. Association activities include member- 
ship on the publication committee and the committee on joint administration 
of water and sewer facilities ; and the chairmanship of the Water Purifica- 
tion Div. (1935-36) and the Fuller Award society, which he joined upon 
receiving the Canadian Section’s award in 1938. 


Treasurer—William W. Brush, editor of 
Water Works Engineering. Brush was born 
in Orange, N.]., in 1874 and was educated at 
New York Univ., from which he received B.S., 
(.E., and M.S. degrees. He served as engi- 
neer with the Brooklyn Water Dept. from 1894 
to 1907, transferring to the New York Board 
of Water Supply in the latter year. In 1927 
he was appointed chief engineer, and served in 
that capacity until 1934. In that year he began 
his present affiliation with the Case-Shepperd- 
Mann Publishing Corp. and [Vater Works 
Engineering 


(Continued on page 4) 
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150,000-gallon water tank in Peru, 
Illinois. Exterior: NO-OX-ID 
Primer and a single, brush-applica- 
tion of Dearborn Aluminum protec- 
tive coating. Interior: NO-OX-1D 
“A Special”... a heavy duty grease 
hype preventive impervious to water. 


WITH 


DEARBORN 
NO-OX-IDs 


This 150,000-gallon water tank is one of three coated in 1947—both inside 
and out—with Dearborn NO-OX-ID rust preventives. During that time there 
has been no maintenance expense, and a recent inspection revealed it will be 
unnecessary to budget maintenance funds for another two or three years. 


Records such as this are not the exception but the rule. Wherever the threat 
of rust exists, wherever metal surfaces must be protected against exposure to 
weather, corrosive fumes, water or humidity, you'll do that job best by speci- 
fying the correct Dearborn NO-OX-ID. 


Dearborn Chemical Company, serving industry, utilities and municipalities 
since 1887, pioneered the development of chemically inhibited coatings to 
protect against rust. This broad experience is at your service . . . a Dearborn 
representative will gladly assist you in the selection of the correct NO-OX-IDs. 


DEARBORN CHEMICAL COMPANY, Genera! Offices: 310 S$. Michigan Ave., Chicago 4, Il. 


WRITE FOR VALUABLE BOOKLET 
A complete introduction to Dearborn DEARBORN CHEMICAL COMPANY 
NO-OX-IDs with valuable information S. Michigan Ave. 

to help you protect against rust wherever Gusthction 

it may extst. Please send me a copy of your book- 
let on NO-OX-ID rust preventive. 
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(Continued from pag 
His reelection as treasurer continues an unbroken record of over a 
quarter-century of high office in the Association, for, except for a two-year 
interval in 1928-29 when he was successively vice-president and president, 
Brush has been treasurer since 1922. In that trme also he has been active 
on many A.W.W.A, committees, and has served ex officio as a member of 
both the Board of Directors and its executive committee. He received the 


John M. Diven Medal in 1932 and in 1937 was made an honorary member 


Continuing with new members of the Association's Board of Directors, 
the additions will be: 


Alabama-Mississippi Section—Arthur 
N. Beck, chief engineer and director, Bureau 
of Sanitation, Alabama State Health Dept 
torn m Hazlehurst, Ga., in 1905, Beck re 
ceived his degree im civil engineering from 
Mabama Polytechnic Inst. in 1928, going on 
much later to receive the M.S. in engineering 
from Harvard in 1937 

\ registered professional engineer in Ala 
bama, Beck served with the Atlantic Coast 
Line Railroad on construction projects from 
1923 to 1925. He joined the State Health 


Dept. in 1928 and worked on rural sanitation 


until 1934, when he was assigned to the Div. of Water Supply and Sewage 


He was appointed director of the sanitation bureau in 1946 

An AW member since 1938, Beck served as secretary-treasuret 
of the orgamization committee and later was chairman of the Alabama 
Mississippi: Section. He recerved its Fuller Award in 1948 


Arizona Section—John A. Carollo, con 
sultant of Hleadman, Ferguson & Carollo, 
Phoenix Born in) Diamondsville, \Woyo., 
1906, he received degrees of BOS. from Notre 
Dame and M.S. from Massachusetts Inst. of 
Fechnology. He is a registered professional 
engineer in half a dozen states 

\iter completing his education m 1928 he 
jomed the Ohio Oil Co. in Salt Lake City, 
Utah, as chief draftsman. His next post was 
that of chemist in charge of sewage treatment 
tor Pontiac, Mich., and then he went abroad 
to study European sanitary practice 


(Continued on page 6) 
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“CALMET METERS 


ARE MANUFACTURED TO a A d 
MEET ALL A.W.W.A. 


SPECIFICATIONS YOURS, 


FOR COLD WATER 
METERS NO. 7M-1.” TOO! 


Vaturally, CALMET Waiter Meters are manufactured to meet 
all A.W.W.A. Specifications . . . but what's more important, 
CALMETS are sure to fulfill YOUR most exacting require- 
ments for profitable metering. 


CALMETS oscillating piston, large capacity, snap-joint 
measuring chamber, and slower moving parts result in a 
super-sensitive meter that will accurately record every flow of 
water. CALMET Meters have a pressure loss well below the 


maximum specified by A.W.W.A. Be sure to get the com- 


plete story on CALMET Water Meters before you buy! 


@ SALES REPRESENTATIVES — Write 
for complete details of the CALMET 
franchise in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO. INC WORTH. TEXAS 
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. (Continued from page 4) 
in 1929 he joined the Chicago consulting firm of Pearse, Greeley & 
Hansen as assistant engineer. He became a member of the firm with 
which he is now associated in 1933. Active in professional societies, he 
has been president of the Arizona Section, American Society of Civil Engi- 
neers, and of the Arizona Sewage and Water Works Assn. 


Chesapeake Section—Harry B. Shaw, 
deputy chief engineer, Washington Suburban 
Sanitary Commission, Hyattsville, Md. Born 
in Frederick, Md., in 1899, Shaw received a 
B.S. degree in civil engineering from Johns 
Hopkins Univ. in 1920 and is a licensed pro- 
fessional engineer in Maryland. His affiliation 
with the suburban Washington organization 
began in 1920 and continued until 1926, when 
he resigned his post of assistant to the chief 
engineer in order to work on various con- 
struction projects, including real estate, sew- 
age and water works. He returned to the 
sanitary commission in his present capacity in 1938. 
Shaw's A.W.W.A. activities have included membership in the com- 
mittees on joint administration of water and sewer facilities, public rela 


tions survey, and chairmanship of the Goodell Award committee. He has 


also written numerous papers on engineering subjects which were published 
in the JouRNAL and elsewhere 


Kentucky-Tennessee Section—Byron 
Elbert Payne, chief engineer and superin- 
tendent, Louisville Water Co., Louisville, Ky. 
Born in Hudson, N.Y., in 1902, he received 
his civil engineering degree from Rensselaer 
Polytechnic Inst. in 1925 and is a licensed pro- 


fessional engineer in New York and Kentucky. 
Payne joined the Louisville utility in the 
capacity of draftsman upon leaving school, and 
was appointed assistant engineer in 1930. He 
became superintendent of pumping stations 
three vears later and was principal assistant 
engineer from 1938 to 1941, when he assumed 
his present posts. 
A past-president of the Louisville Engineers and Architects Club, 
Payne has also been chairman of his A.W.W.A. section and is a member 
of the committee on valves. 


(Continued on page 8) 
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Horton Watersphere at Gort Branch 


This 100,000-gal. Watersphere, 100 ft. to the bottom, has been installed 
in the Fort Branch, Ind., water system to provide gravity water pres- 
sure in the distribution mains. The Watersphere is a modern, streamline 
structure and presents a pleasing appearance. 


Write our nearest office for estimates on Waterspheres when making 
plans for water distribution system improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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(Continued from page 6) 

Michigan Section—Raymond J. Faust, 
chief of the Section of Water Supply, Division 
of Engineering of the Michigan Dept. of 
Health, Lansing, Mich. Born in Millersburg, 
Pa., in 1901, Faust attended Pennsylvania 
State College, receiving the degree of B.S. in 
sanitary engineering in 1923. In 1935 he 
received the C.F. degree. 

He joined the engineering staff of the 
health department in 1923, with duties rang- 
ing the whole field of public health engineering 
activities in the water and sewage fields. More 
recently his duties have been largely confined 


to water supply, with administrative and promotional activities pre 


dominating 
Faust is a registered professional engineer in Michigan and 1s active 
in professional and technical socteties. He joined A.W.W.A. in 1938, 


when the Michigan Section was formed, and was secretary-treasurer of the 
section from 1944 until 1949, 


Nebraska Section—Ray Case, general 
manager of the Board of Public Works in 
Beatrice, Neb. Case was born in Lyons, Kan., 
on Aug. 10, 1906, and obtained his education 
at Nebraska Wesleyan University and also the 
Lniversity of Nebraska, at Lincoln 

Upon completing his studies he entered 
the public utility field by joining the light and 
water department of Hastings, Neb. His next 
post, which he assumed in 1935, was that of 
business manager for the light and water de 


partment of Lincoln, Neb. and he performed 


that function for the next twelve vear In 


(Continued on page 10) 


| self caulking 
COMPOUND 


There has never been a single reported case of 
a failure of a BOND-(© joint. 


For what other jointing compound can such 
claims be made’ 


NORTHROP G&G COMPANY 


SPRING VALLEY, NEW YORK 
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WHEN METERS ARE RAISED 


FORD COPPERSETTERS 


LOWER INSTALLATION Costs 


Ford Coppersetters save many fittings and much cut- 
ting and threading labor when meters are raised 


above service line levels. 


Made in heights to raise meters from 6° to 
36°, styles to permit flexibility in spacing of 
bottom connections and speciol designs for 


unusual conditions. 
All copper and bronze construction, max- 
imum hydraulic efficiency, automatic elec- 


tric bonding and many other money- 


saving features. Complete information 
in Catalog No. 50. Send for your 
copy today. 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES | 


Wabash, Indiana 


9 
— — 
— — 
— 
ig 
; 
4 
; 
Fe 
4 
§ 
FORD 


10 PERCOLATION AND RUNOFF 


(Continued from page &) 
1947 he was appointed to his present post in Beatrice, where his duties 
involve the management and operation of the light and water utilities. 
Case is an active participant in the works of a number of professional 
and fraternal organizations and is currently chairman of the Utilities 
Section of the League of Nebraska Municipalities. 


New England Section—Richard H. El- 
lis, engineer with the Factory Mutual Fire 
Insurance Companies, Boston. Born in Law- 
rence, Mass., in 1893, he attended Dartmouth 
College and received a B.S. degree in 1916 
from the Thayer School of Civil Engineering. 
He is a registered professional engineer in 
Massachusetts. 
Upon his graduation Ellis assumed the 
post of superintendent of public works in 
North Andover, Mass., and, except for a tour 
of duty in the Meteorological Corps during 
World War I, he served in this capacity until 
1930. In that year he became water commissioner for Newton, Mass. 
Two years later he joined the Factory Mutual organization in his present 


capacity. 

I:llis has been active in many professional societies and is a past presi- 
dent of N.E.W.W.A. He is a member of the committees on hydrants and 
water rates of A.W.W.A. and has been Secretary-Treasurer of his section 


for the past five years. 


New Jersey Section—William G. Banks, 
division engineer of the Division of Water, 
Newark, N.J., Dept. of Public Works. <A 
native of Newark, he was born there in 1889 
and was graduated from Newark Technical 


School in 1908. He is a licensed professional 


engineer in New Jersey 
Upon leaving school Banks became junior 
engineer with the Central Railroad of New 
Jersey, leaving this post in 1913 to become 
engineer and superintendent for the Becker 
Construction Co. He joined the staff of the 
water division of Newark in 1914 as assistant 
engineer and was appointed to his present post in 1933. 
Banks has been a member of A.W.W.A. since 1919, has been chair- 
man of the New Jersey Section and received its Fuller Award in 1939. 
He is a member of the steel pipe committee. 


(Continued on page 12) 
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UME SODA SOFTENING 
Raw WATER 
t}— REMOVAL 
INDUSTRIAL WASTE 
RAPID MIX | RECOVERY and TREATMENT 
QuEscENT SETTLING RECIRCULATION CONTROL 


FLOCCULATION 
SOFTENING ZONE 


Exact control of recircula- 
tion of lime sludge and 
partially treated water in- 
sures several passages of 
the water through slurry 
! blanket before it is dis- 
charged as effluent. 


SLURRY BLANKET CONTROL 


Adjustable depth of slurry 
blanket—with automatic 
wasting of excess slurry— 


SLURRY BLANKET / 


provides optimum condi- 


tion for complete treat- 
ment and stabilization. 


Design permits imme- 


See working model of 
the AMERICAN 
FPLOCSETTLER 
Booths 117-119, 
Annual Convention 
AWW A, Philadelphia, 
May 21-26 


~~ SLUDGE CONCENTRATION ZONE 


diate normal operation 
after shut-downs. 


SLUDGE DRAW -OFF 


SEND FOR BULLETIN NO. 256A 


AMERICAN-WELL WoRKS 


IN OUR 82ND YEAR Pumping, Sewage Treatment, ond 


112 North Broadway 
AURORA, ILLINOIS 


Offices Chicago Mew York Clevetond - Cincinmeti 


Water Purification Equipment 


RESEARCH - ENGINEERING - MANUFACTURING 


Cty Soles Representatives throvghot the World 
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(Continued from page 10) 


New York Section—Reeves Newsom, 
village manager of Scarsdale, N.Y. Born in 
Columbus, Ind., in 1893, he received a B.S. 
in civil engineering from Purdue Univ. in 1913 
and did graduate work at Massachusetts Insti- 
tute of Technology the following year. He 
then joined the Lynn, Mass., Dept. of Water 
Supply as resident engineer, becoming Super- 
intendent and engineer and finally commis- 
sioner and chief engineer. In 1927 he joimed 
the Community Water Service Co. to become 


chiet engineer and general manager of opera- 
Bachrach = tions for its 43 utilities in eleven states, with 
the title of executive vice-president and, later, president. He opened the 
consulting firm of Newsom and Aldrich in 1937 and accepted his present 
post at Scarsdale in 1944 Z 
Newsom was president of A.W \W-.A, in 1939 and has been chairman 
ot the New York Section. He is now vice-chairman of the Water Works 
Practice Committee, chairman of the A.\W.\W-.A. Pension System Admin 
istrative Committee, advisor to the Committee on Deep Wells and Deep 
Well Pumps, AWWA. representative on the American Standards Assn. 
Committee on Specitications for Cast-Iron Pipe and Special Castings, and 
a member of the Financing Committee. This is his second term as director 
tor the New York Section, the previous term having been from 1935 to 1938 


Pacific Northwest Section—Fred Merry- 
field, sanitary engineering professor at Oregon 
State College. A native of england, where he 
was born in Bury, Lancashire, in 1900, Merry 
held was an R.A.F. pilot during World War | 
He received his civil engineering degree from 
Oregon State College in 1923 and did con 
struction engineering work with the Southern 
Pacific Railroad 

He joined the faculty of Oregon State as 


an instructor in 1928. The following vear, 


while retaining this connection, he became as 
sistant engineer for the North Carolina Dept. of 
Conservation and Natural Resources, and he completed the requirements 
for the M.Sc. degree in sanitary engineering at the University of North 
Carolina. During World War IL he served as staff water supply officer 


of the Sixth Army in the Pacific. He has served on several state com- 


(Continued on page 14) 
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Carson Bell-Joint Clamps 
HAVE MANY USES 


Stop joint leakage 


Connect new street valves 
and fire hydrants on old 
lines 


Reinforce repair-sleeve 
joints 


Reinforce new joints sub- 
ject to vibration 


Substitute for lead joints 
in wet trenches 


These photographs show front 
and back view of Carson Bell- 
Joint Clamp installed by Bir- 
mingham Water Works on 
20-inch water main repair 
sleeve lo slop leakage. 


Water works men in all sec- 

tions of the United States en- 

dorse Carson Clamps. Carson 

Bell-Joint Clamps and Bolts 

are made of pearlitic cast iron 

which has uniform high strength and is resistant to corrosion. The 
gasket, gland and bolts are so designed that they tightly grip the bell to 
make a permanent, flexible, leak-tight joint. Carson Clamps are ad- 
justable to fit variations in bell face or variations in circumference of 
either bell or spigot. 


Carson C-60 pearlite cast iron Look for this trademark on Carson 
bolts have uniform high strength Clamps and Carson Bolts. It in- 
and soundness, and are resistant sures you are getting the genuine. 
to corrosion. Write for literature and prices, 


CARSON-CADILLAC COMPANY 


BIRMINGHAM, ALA. FOUNDRIES, CADILLAC, MICH. 
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mittees on stream purification and has done much research on stream 


pollution and hydrology. 


From 1936 until his election as director, Merrytield served as secretary- 
treasurer of the Pacific Northwest Section, and in 1944 he received its 


Fuller Award. 


Bachrach 


Pennsylvania Section—Elbert J. Taylor, 
chief, Bureau of Water, Dept. of Public Works, 
Philadelphia, Pa. Born in Weeping Water, 
Neb., in 1897, he attended the University of 
Cincinnati, from which he was graduated in 
1923. 

For the next two years Taylor worked in 
the Engineer Corps of the Pennsylvania Rail- 
road, leaving to join the consulting firm of 
Morris Knowles in 1925. His association with 
that firm lasted for over 20 years, during which 
time he worked on the design and construction 
of filtration plants, distribution systems, sewage 


treatment plants, outfall sewers and other municipal engineering projects. 
In 1946 began his present association with the city of Philadelphia. 


Taylor was a Trustee of the old Four States Section and last year was 


chairman of the new Pennsylvania Section. 


Southeastern Section—N. M. deJar- 
nette, public health engineer with the Georgia 
Dept. of Public Health at Atlanta. He is a 
native of the state, having been born at Roswell 
in 1899, and he received his B.S. degree from 
Oglethorpe University in 1920. After a brief 
interval with the Georgia Dept. of Public 
Health, de Jarnette went out West to do grad- 
uate work in chemistry at the University of 
Colorado during 1922 and 1923. He also at- 
tended evening sessions at the Georgia School 
of Technology from 1930 to 1934, and is a 
registered professional engineer in that state. 


He returned to the Dept. of Public Health in 1935, as a public health engi 
neer in the water and sewage fields. His activities in technical and profes 
sional organizations include membership in the Georgia Water and Sewage 


Assn., the Georgia Engineering Society, the Conference of State Sanitary 
engineers, and the Georgia Public Health Assn 


Continued on page 16) 
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Is it time to revise 
your rate structure? 


If so, we sincerely believe it will pay you 
well to investigate this timely service! 


ERHAPS your water utility—like so 

many others—is now finding it neces- 
sary to plan for an upward revision of 
your current rate structure. 


Obviously, the recommendation for a for- 
mulation of new rates should be based on 
a proper and adequate analysis of customers’ 
bills. 


Other utility experience: 


In this connection, it is interesting to note 
the procedure employed by hundreds of 
gas and electric utilities all over the 
country. Instead of making analyses of 
their customers’ bills in their own offices, 
they have them prepared by the Recording 
and Statistical Corporation. 


For these very good reasons: 


Executives of utilities are finding that they 
can get accurate and helpful data im one- 
half the usual time—and at one-half the 
usual cost! 


That's because the tabulations are made 
for them on specially designed electro- 
mechanical equipment. One of these 
machines, shown here, is the Bill Frequency 


Analyzer which automatically classifies and 
adds in 300 registers—in one step. Con- 
sequently, the cost to the utility is only a 
small fraction of a cent per item. 


Send for FREE booklet 


Get the facts about this accurate and eco- 
nomical way of analyzing your customers’ 
usage data by writing for a copy of “The 
One-Step Method.” 


Recording and Statistical 
Corporation 


100 SIXTH AVENUE 


NEW YORE 13, N.Y. 
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(Continued from page 14) 

Manufacturer—William C. Sherwood, 
see retary of Hersey Mig ta. Boston, Mass 
Born in Jersey City, N.J., in 1878, he received 
his education at business college and joined the 
Hersey organization as a clerk. He moved on 
to the job of salesman and was appointed as 
sistant district manager in 1901, becoming 
manager of the New York territory a vear 
later. in 1927 he was named assistant. to 
the president, and, in 1930, secretary of the 
COM pany 


Sherwood has been president of the Water 


and Sewage Works (or its predecessor, the 
Water Works) Manufacturers Assn., four times—in 1914, 1930, 1936 and 
1946. He was elected as that organization's representative on the 
A.W.W.A. Board of Directors once previously, m 1946 


Raising a stink can sometimes be as difficult as getting rid of one. 
Thus we were interested, if not entirely flattered, when one of our leading 
consultants turned to us for the answer to such a stinker 

The Problem: How to create a ad odor in water at 190° to 200 F., 
being sold by a power plant for hot water heating purposes. Distribution 
is through a supposedly closed system, but system losses are very high 
In view of the fact that the condensed steam involved provides a fine soft 
water, it is suspected that certain laundries, beauty she ps and similar estab 
lishments are bleeding off their requirements, necessitating a large “make- 
up” at the power plant The use of a dye is out, inasmuch as it would 
cause discoloration of fabrics, walls or anything else it came in contact with 
it the system sprung a leak 

Remembering that skunks would be unrehable, since they sometimes 
hibernate, and rebelling a little anvway at the thought of putrefying a 
product we've always tried to purity, we passed the buck to Matt Braidech, 
research director at the National Board of Fire Underw riters. His 


mise 


The suggested use of such orgamic sultur-containing compounds as mer- 
captans and thiophenes, commonly employed in safety odorization of liquefied 
petroleum gases, will certainly meet with stiff objections from the fire safety 
authorities The escape ot such characteristic odors from condensate leaks 
would very definitely lead to other troubles because of the false impression of 
the presence of fuel gas leaks 

Substances like amyvl valerate skatole or even cadaverine might be sug 
gested to meet the demand for “stink”—the former giving a strong sweaty odor 
of humid soapiness (similar to the “five o'clock crush of sronxites” on the 
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WATER FILTRATION PLANT—Ecusta Paper Corp., Pi Forest, N. C., Capacity 
fons per day, J. E. Sirtine & Co., Greensville, $. C., C iting Engi 


Where Pure Water is 
more than important 
...ét is ESSENTIAL 


The consistent high quality of 
Ecusta cigarette paper depends di- 
rectly on the continuous supply of 
pure water coming from their 
Roberts equipped filtration plant 
—one of the most modern installa- 
tions in industry today. 
samples of water at different points in §crial plants have long recognized 
the year-in year-out dependability 
Bae a that is built into every Roberts 
installation. 


22,500,000 


THE OPERATING GALLERY 


MECHAMICAL EQUIPME 


Roserrs Fiver Meo Co 
af’ DARDY, PENNA 
THE PIPE GALLERY at the Front of the Filters 


ROBERTS FILTER MANUFACTURING CO. 
638 COLUMBIA AVENUE ° DARBY, PENNSYLVANIA 
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(Continued from paye 16) 
Lexington Avenue Subway). the other two also producing a very foul and 
putrid odor (analogous to ambrosial putrescence of septicemia ). 

Seriously, I feel that the highly pungent odor of our old friends, the 
chlorophenols, would be the best bet to meet all-around requirements—only 
small quantities would be required and they have good thermal stability and will 
carry over in cycles under boiler operating conditions. Perhaps the penta- 
chlorphenol or pentachlorphenate, commonly employed for control of slime or 
biofouling in feedwater cooling ponds, would be particularly suitable. I might 
also suggest the use of methylamines and ethylamines, having odors of decayed 
fish, found in use for corrosion control in high-pressure steam lines. From an 
“acceptable” odor standpoint, the chlorophenols would meet my choice as the 
most suitable “water denial agents” in this case. 


Needless to say, these suggestions give us a lot of raw material to 
work with, but if you have any other ideas on the subject, please waft them 
this way. Meanwhile, if your laundry or your wife comes home smelling 
like a dead fish, you'll know where the problem was. 


Corrosion studies on buried pipe by the National Bureau of Standards 
have resulted in the formulation of a single empirical equation in which 
one constant represents the initial rate of corrosion for various metals and 
another represents the progress of corrosion with time for different soils. 
Details on the studies, which were begun in 1922, are contained in two 
recent articles ky Denison and Romanoff in the Journal of Research of the 
tureau (Vol. 44, pp. 47 and 259; 1950). 


Fred Ohrt, who had won nomination for delegate to the Hawaii con- 
stitutional convention (April P&R, p. 40), was elected on March 21. 
Obtaining a clear majority from the Fifth District, he safely led the field 
of ten candidates, five of whom were seated. The territorial convention 
began its work on April 4 in anticipation of action by the U.S. Senate on 
its bid fer statehood. The House has already approved the admission of 


Hawai to the Union as a state. 


(Continued on page 20) 


You can purchase good cathodic protection equipment 
from many reputable manufacturers of anodes, rectifiers, 
etc. But that’s only half the answer to rust and corrosion 
problems. The rest of it is technical skill in the application 
of cathodic protection equipment and theory. 


Electro Rust-Proofing has, at your disposal, a trained 
staff of corrosion specialists ready to give each problem 
the individual attention required for successful solution. 
Why not write today? There’s no obligation. 


ELECTRO RUST-PROOFING CORP,.,(N. J.) 
BELLEVILLE 9, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES 


k 
Cathodic 
PROTECTION 
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SPARLING MAIN-LINE METERS 


CONSERVE 
PRESSURE! 


Does it cost money to put pressure behind 
your water? The loss of head through a 
6-inch Sparling Meter is about the same as the 
friction loss through 25 feet of the pipe itself! 


Twelve feet of 24-inch pipe loses more 
pressure than the Sparling Meter mounted on 
it. That's real conservation! All this, and 
accuracy within 2 per cent, too! 


A study of pages 10 and 11 in Bulletin 310 
shows you how to save money month after 
month, year after year, by selecting the meter 
with the negligible pressure loss. 


Bulletin 310 is yours 
for the asking. 


i, 
LOS ANGELES 54 Box 3277 2 
a CHICAGO 8........1500 South Western Ave. 101 Park Aveoue......... NEW YORK 17 
BOSTON 8.................. 6 Beacon Screet 1932 First Avenue ............. SEATTLE 1 
a DALLAS 1...... 726 Reserve Loan Life Bidg. 
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The sudden death on April 8 of Mrs. A. P. Black Sr. at the age of 77 
came as a shock to her family, among whom are her son, A.W.W.A. Presi- 
dent A. P. Black, and her grandson, Charles Black. Their many friends 
in the A.W.W.A. extend their sympathy to the Blacks on the occasion of 


their loss 


Edward S. Cole, retired president of the Pitometer Co. and A.W.\W.A. 
Honorary Member, died on March 18 at his home in Upper Montclair, 
N.J., at the age of 78. A graduate in mechanical engineering of Cornell 
University in 1894, he invented his famous flow measuring instrument 
based on the Pitot tube only two years later, while working in his father’s 
engineering firm. Another development based on the Pitometer was the 
Pitometer Log, an imstrument for recording the speed of ships. He founded 
the Pitometer Co. in association with his father in 1904, and his son, 
IX. Shaw Cole, is now chief engineer of the company. 


Frank J. Egan, vice-president of James B. Clow and Sons, died sud- 
denly and unexpectedly of a heart attack on April 10. He had been asso- 
ciated with the pipe industry for 30 years, having been with the National 
Cast Iron Pipe Co. (now a division of Clow) until 1926. In that year he 
jomed the Clow organization as assistant manager of the foundry depart- 
ment, successively becoming manager and, in 1942, vice-president. He 
was a familiar figure in the water works and allied fields, whose passing 


was a shock to his many friends 


Ralph W. Reynolds, general superintendent of the West Palm Beach, 
Kla., Water Co., died on March 22 of a heart attack. He was 63 years old, 
and had been an A.W.W.A. Member since 1927. A native of Illinois, he 
helped organize the Florida Section and held the posts of trustee, chairman, 
and director from the section. In 1941 he received its Fuller Award. 

A sales engineer is wanted to represent a well established manutac- 
turer of distribution system equipment in New York and New Jersey. 
(ualifications include experience in selling or water utility operation. The 
position is permanent and offers salary plus bonus. Submit letter speci- 
fying educational background, experience, availability, salary desired, ete. 
lf possible, enclose recent photograph and reference. Confidential. Ad 
dress Box 550, American Water Works Assn 


Russell W. McIntosh has been appointed West Coast representative 
for Pittsburgh protective coatings, with headquarters in the Russ Bldg., 
San Francisco. The coatings are produced by the Pittsburgh Coke and 
Chemical Co 


(Continued on page 22) 
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1879—-ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 


1. Single Acting 
2. Double Acting 


Maintains 


safe operating 
pressures 
for 
conduits, 
distribution 


and pump 


Maintains 


regardless 
of change 
in 


rate of flow 
REDUCING VALVE 
Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 

2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 
tion. 


A for use as primary or 
secon control on any of the 
hydraulically controlled or operated 
valves. 


Packing Replacements for all Ross Valves Through Top of Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 


21 

4 
SURGE-RELIEF VALVE 

desired 
discharge A self contained 

controls 

7 

2 

~ 

control— 

FLOA® VALVE 
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Spring is unquestionably here—here at least in Milwaukee and Los 
Angeles. Last week it was that we received a thoughtful penny postcard 
from one Milwaukee member asking us “Please change my address to 

Of course, being young and turning fancy, he neglected to give 
us either his name or his old address, but, then, we understood. And this 
week, from Los Angeles, where love is still more virulent, came another 
card (an official government change of address form), properly enough 
addressed to us, but lacking any addresses, old or new, of the unidentified 
sender. Understanding still, we've taken appropriate action, but sumer 
is icumen in and we have an idea he’s going to do more singeing than 
singing when his JouRNAts fail to reach him. Ah well, to understand in 


this case is to envy. 


An unusual word on the fluoridation front comes in the form of a 
news release from the Washington Suburban Sanitary Commission, which, 
despite a recommendation from the Southern Maryland Dental Society, 
decided against instituting a program. Although they conceded that the 
plan had merit, the commissioners decided that fluoridation was still too 
experimental to be undertaken as a program for positive benefit. 


(Continued on page 80) 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 
On Request 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 
New Hyde Park New York 
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VISIT BUILDERS 
AT THE SHOW 


AWWA Convention 


May 21 through 26, Convention Hall, Philadelphia 


A cordial welcome awaits you at our Booths 137, 139, 
141, 143, 145 where Builders-Providence Water 
Works Equipment will be in full operation. Make 
Builders your headquarters while at the Convention! 
Builders-Providence, Inc. (Division of Builders Iron 
Foundry), 365 Harris Avenue, Prov. 1, R. I. 


BUILDERS*«PROVIDENCE 
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PROFESSIONAL 


SERVICES 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Valuations 


121 S. Broad St. Philadelphia 7, Pa. 


Cuas. B. Love R 
Donato Hi. Maxwen 


ALVORD, BURDICK & HOWSON 


Engineers 


Water Works, Water 
Relief, Sewerage 
Drainage 


llowson 


Purifieation, Flood 
Sewage Disposal 
Appratsals, Power 
Creneration 


Civic Opera Building Chicago 6 


A. W. W. A. 
Membership Certificate 


Membership certificate, 844 x llin., suit- 
able for framing, 40¢. 


Submit name exactly asit should appear 
on certificate. 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 


CARL A. BAYS & ASSOCIATES 


Geologists Engineers Geophysicists 


Industrial Consultants 
Office and Laboratory 
Maal Address 


108 N. Orchard St. 
P.O. Box 189 


A. S. BEHRMAN 


Chemical Consultant 


Water Treatment 
lon Exchange Proeesses and Material« 


Patents 


Chicago 6, Ul. 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 
ANALYSIS--TREATMENT 
CONTROL RESEARCH 


968 S. Oak St. Gainesviile, Ila. 


CLINTON L. BOGERT 
ASSOCIATES 


Consulting Engineers 


Cunton L. Boomer 
M. M. Grete Roser A. Laincoin 
Donato M. P. Ackerman 
W ater and Sewage Works 
Refuse Disposal 
Drainage 
624 Madison Avenue 


Ivan L. 


Industrial Wastes 
Flood Control 


New York 22, N. Y. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water Supply — Purification 
Refuse Disposal— Analyses 
V aluations— Reports — Designs 
110 Williams St. 2082 Ki Highway 
New York 7, N.Y. Fairfield, Conn. 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
Formerly Nicholas S. Hill Associates) 


Waren Surrry 


Sewace 

Drv ENTS 
Reports, Investigations, Valuations, Kates, 
Design, Construction, Operation, Manage 
ment, Chemical and Biologies! Laboratories 


112 B. 19th Se., New York 3, N. Y. 
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BURGESS & NIPLE 


Consulting Engineers 
(Established 1908 
Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 


Airports Municipal Engineering 


584 E. Broad Sc. Columbus 15, Ohio 


Supervision 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations 


Cleveland, Ohio 
1404 B. 9th Se. 


Kansas City, Mo. 
P.O. Box 7088 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage— Bridges 
Ornamental Street Lighting— Paving 

Light & Power Plants—Appraisals 


351 E. Ohio Se. Chicago 11 


DE LEUW, CATHER & COMPANY 


Sewerage 
Highways 


Water Supply 
Railroads 
Grade —Bridges—Subways 
cal Transportation 
— 
Investigations —Reports— Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Surety 
Sewice 


Investigations Reports Designs Valuations 
Supervision of Construction 
Boston New York 


JAMES M. CAIRD 
Established 1898 
C. E. Currros, H. A. Bewnerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Fload Control 
Investigations, Reports, Design 


Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage S\ stems, Sewage and 
Industrial Waste Treatment 
Power Development and Applications, 
Investigations and Reports 
Valuations and Rates 


210 B. Park Way at Sandusky 
PITTSBURGH 12, PA. 


| 
| 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply Surveys 
Complete Test Drilling Service 


Box 477 Salina, Kansas 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 


Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 


Roads—- Airports— Brid ges— Flood Control 
own Planning— Appraisals 
Investigations & Reports 

Harrisburg, Pa. 
Scranton, Pa. Pittsburgh. Pa. 


G. L. GEISINGER 


Consulting Engineer 


Water Works—Treatment— Filtration 


Design-—— tion Reports 


Laboratory Analysis 


122 Elliott Ave., W. Seattle 99, Wash. 
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GILBERT ASSOCIATES, INC. 
Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pe. Washington 
Houston Philadelphia 


(contd.) 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewe and Industrial 
fastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


1001 N. Front Se. 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 
Water, Sewerage, Paving, Power Plants, Airports, 
Public Buildings, Surveys and Appraisals 


(521 Sexton Bidg. 
15, Minn. 


241 Sheridan Rd. 
Menominee, Mich. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. Seate Street, Chicago 4 


HORNER & SHIFRIN 
Consulting Engineers 
W. W. Horner 
H. Shifrin 


Water Supply—Airports—Hydraulie Engineer- 
ing — Sewerage — Sewage Treatment— Munici- 
pal Engineering— Reports 


St. Louis 3, Mo. 


Shell Building 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


American Water Works Association, Inc. 
3@0 Fifth Avenue New York 18, N. Y. 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 
of Origin of Pumps, Tanks, 

uit, Pipe and Accessories 
175 W. Bivd. 
Chicago 4, Ill. 
and Principal Mfg. Centers 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. A. Bunoer F. C. F. W. Jonzs 


Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations— oratories 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


JONES, HENRY & 
SCHOONMAKER 
(Formerly Jones & Henry) 

Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 
Security Bidg. Toledo 4, Ohio 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 
2314 Girard Trust Co. Bidg. 
Broad St. & S. Penn Square 
Philadelphia 2 


MORRIS KNOWLES, INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pe. 
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R. M. LEGGETTE 
Consulting Ground Water Geologist 


Salt Water Problems 


Investigations 


Water Supply 
Dewatenng 


Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


Roberto Meneses Hoyos & Co. 
Ground Water Engineers 


Water Supply Ceophyvaics 


Test Drilling Flow Tests 
Explorations Reports 


Design, Valuations & Supervision 


Reforma 12 Mexico City 


Look to the Journal 
Advertising Pages 


for guidance when you require professional ser- 
viees or water works products, A condensed 
“Buyers’ Guide” appears in the final pages of 
this issue 


American Water Works Association, Inc. 
300 Pifth Avenue New York 18 N. Y. 


METCALF & EDDY 
Engineers 


Water, Sewage. Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 


Laboratory 


Statler Building 
Boston 16 


111 Sutter Se. 


San Francisco 4 


THE H,. C. NUTTING COMPANY 


Engineers 


Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 


Meter and Fire Flow Test 


4120 Aiport Road 26, Ohw 


G. Gale Dixce, A 
Engineers 
Dams Water Works 
Airports Bridges 
lraffic & Transportation Reports 
Subways F oundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 
51 Broadway, New York 6, N.Y. 


Sewerage 
Tunnels 
Highways 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Eanest W. 
G. G. Wenner, Jr. 


Prante 
Ricnargp Hazen 


Investigations, Reports, Plans 


Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 18, N. Y. 


THE PITOMETER COMPANY 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


50 Church St. New York 7, N. Y. 


Professional Cards in the 
1950 A.W.W.A. 
MEMBERSHIP DIRECTORY 


A must for water supply consultants 


Reserve your space now 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industnal Water Purification 
Sewage Treatment, Plant Supervision 
Industrial Waste Treatment 


Laboratones for Chemical and Bactenological 
Analyses 


$09 B. 149th Sc. New York 35, N.Y. 
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RIPPLE & HOWE 
Consulting Engineers 
J. Revere 


Appraisals— Reports 
Design —Supervision 


Howse 


Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 


1309 Anita Ave. Houston 4, Tex 


RUSSELL & AXON 
Consulting Engineers 

Geo. 5. F. E. Wenozr 

Witttamson, Jr. 


Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 


408 Olive St. Municipal Airport 
St. Louis 2, Mo. Daytona Beach, Fia. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


STANLEY ENGINEERING 
COMPANY 


Waterworks 


Sewerage 
Drainage 


Flood Control 
Airportse—Electric Power 
Hershey Building 
Muscatine, Ia. 


Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 


Advisory Service 


Professional — 
Seruices 
(contd.) 


Industrial Wastes Industrial Building 


Paving 


1 W. Main Se. Madison 3, Wis. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations 
Chemical and Bacteriological Analyses 
14 Beacon Street Boston 8, Mass. 


—+4 


WHITMAN & HOWARD 


Engineers 

(Est. 1869.) 
Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 


ete., in all Water Works and Sewerage 
Problems 


89 Broad St. 


Boston, Mass. 
WHITMAN, REQUARDT 
& ASSOCIATES 

Engineers 


Civil—Sanitary 
Mechanical 


Consultants 
Structural 
Electrical 
Reports, Plans, 
Supervision, Appraisals 


1304 Sc. Paul Se. Baltimore 2, Md. 


ALDEN E. STILSON & ASSOCIATES 
Limited 

Consulting Engineers 

Water Supply Sewerage 


Waste Disposal 
Mechanical 


Structural 


Columbus, Ohio | 


Surveys Reports 


209 South High Se. 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 
Send for catalog and price list 
500 Fifth Avenue New York 18, N.Y. 
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Membership Changes 


asSHip 
~” . Ay 


Prom 


A 


AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 
Applications recewed March 1 to 31, 1950 
Adams, R. C., Asst. City Engr. & Supt. of 

Works, City Hall, Pitt St., Cornwall, 
Ont. (Jan. 

Allen, Frank R., Cons. Engr., Buxton & 
\llen, 902 Wallace Bldg., Little Rock, 
Ark. (Jan. MR 

Anderson, Clyde R., Supt., Water & Dis- 
posal, Park Rapids, Minn. (Jan. ‘50) 
WP 

Bailey, Nat A., Tech. Director, Wright 
Chemical Corp., 627 W. Lake St., 
Chicago 6, Ill. (Jan. 

Barber, Charles L., Chemist, Shenango 
Valley Water Co., 100 Shenango Ave., 
Sharon, Pa. (Jan. '50) P 

Billings, D. W., Dist. Megr., Public Utility, 
Wisconsin Power & Light Co., Box 137, 
Ripon, Wis. (Jan. '50) WR 

Boehm, Elmer H., Supt., Public Works, 
Village Hall, Bellwood, Il. (Jan M 

Brocaw, W. C., Distr. Engr., Water Dept., 
Coffeyville, Kan. (Jan. '50) 

Burhorst, Raymond F., Sr. Eng. Aide, 
Bureau of Water Supply, 2009 E. Lan- 
vale St., Baltimore 13, Md. (Jr. M. Jan 
M 

Case, Edmond W., City Water Supt, 
Newport, Ore. (Jan. 

Cathodic Servicing Co., 1. Riseling, 
1024 N. Olie St , Oklahoma City, Okla 
(Assoc. M. Jan. "50 

Central Steel Tank Co., HS. Ulrich, Box 
1742, Wichita, Kan. (Assoc. M. Jan. 
SO) 
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| Cherry, Donald Davis, Jr. Civ. Engr., 


Humble Oil & Refining Co., Civ. Eng. 
Div., Production Dept., Box 2180, 
Houston, Tex. (Jan. '50) MP 


Cobb County Water System, Jack R. 
Davis, Supt., Box 146, Smyrna, Ga. 
(Corp. M. Jan. '50) 


Collins, Lindsay Mathewson, Civ. Engr, 
Tighe & Bond, Cons., San & Hydr. 
Engrs., 189 High St., Holyoke, Mass. 
(Jan. 

Condit, John Milton, Div. Engr., KR. W. 
Sparling, 1932 — Ist Ave., Seattle, Wash, 
(Jan. P 


Conrad, William F., Sales & Service Engr., 
Heldt-Monroe Co., Evansville, Ind. 
(Jan. 


Counts, Harlan B., Hydr. Engr., U.S. 
Geological Survey, Ground Water 
Branch, 515 E. 2nd St., Little Rock, 
Ark. (Jan. 

Cover, Walter E., Asst. Supt., Water 
Dept., 509--2nd St., N.E., Little Falls, 
Minn. (Jan. '50) MP 


Crafismen Decorating Service, Kenneth 
P. Sullivan, 7654 S. Park Ave., Chicago 
19, Ill. (Assoc. M. Jan. "50) 

David, Thomas C., Partner, Pan American 
Engrs., 1418--3rd St., Alexandria, La. 
(Jan. PR 

Davis, David Goldberg, Pres. & Chief 
Engr., Ball Valve Co., 9815 Wilshire 
Blvd., Los Angeles, Calif. (Jan. "50). 

Davis, Jack R., see Cobb County Water 
System 

Deibele, D. S., Supt., Munic. Utilities, 
Garrett, Ind. (Jan. 50) MPR 

Demers, R. E., City Supt., Water Works & 
Highways, City Hall, Levis, Que. (Jan. 

Deniger, Jean F., Sales Engr., Associated 
Chemical Co. of Canada, Ltd., 432 On- 
tario St., W., Montreal, Que. (Jan. '50) 

Dooley, H. L., see Gainesville, City of 


Euler, Louis Mohr, Water Supply Engr., 
Washington Suburban San. Com., 
Hyattsville, Md. (Jan. P 

Evans, Leroy J., Eastern Mgr., Mueller 
Co., 1322 Empire State Bldg.. New 
York 1, N.Y. (Jan. ‘50 


Evans, William T., Vice-Pres. & Treas., 
Shenango Valley Water Co., Box 542, 
Sharon, Pa. (Jan. '50) WM 

on page 34) 
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The Permutit® Spiractor—last word 
in Cold Lime Soda Treatment— 
softens water in EIGHT MINUTES! 


The Spiractor softens water up to 20 times faster 
than previous cold lime soda methods. That means 
you can cut your space requirements to a minimum! 


Operation of the Spiractor is simple and sure: Nn 
Hard water and the required lime enter at the base 
of the cone at a flow rate strong enough to suspend 
a catalyst bed of calcium carbonate granules with- 
out any carryover. The treated water is given a 
swirling, upward motion by being admitted tan- 
gentially to the cone. 


The water softening reaction results in precipi- 
tates which are deposited on the catalyst granules 
by accretion. The enlarged granules are drawn off 
by a valve at the base. 


The effluent is soft water that has a low alkalinity 
content and is suitable for any desired filtration. 


Write for full information to The Permutit Com- 
pany, Dept. JA-5, 330 West 42nd St., 
New York 18, N. Y., or to Permutit 
Company of Canada, Ltd., Montreal. 


WATER CONDITIONING 
HEADQUARTERS 
FOR OVER 37 YEARS 
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Philadelphia's first pump- 
ing engine, installed in the 


year 1800 (not a De Laval). 


THE FIRST CENTRIFUGAL WATERWORKS PUMP IN PHILADELPHIA AND 
ONE OF THE VERY FIRST IN THE ENTIRE NATION. 

The city of Philadelphia was one of the first to replace the ponderous 
pumping engines of the nineteenth century with compact, highly efh- 
cient turbine-driven centrifugal pumps. The first of the centrifugal 
units to be used by the city of Philadelphia was a De Laval 2% mgd 
turbine-driven unit installed at the Torresdale Station in the year 1907. 


4 QUEEN LANE PUMPING STATION 

In the year 1919 the City of Philadelphia 
broke all records for pumping capacity by 
equipping the Queen Lane Pumping Sta- 
tion with four De Laval turbine-driven 
units each having a capacity of 40 mgd 
against 279’ head. 


ROXBORO BOOSTER STATION 
One De Laval 17 mgd and two De Laval 
20 mgd motor-driven pumps were used in 
this station, 


@ SHAWMONT PUMPING STATION 
These two De Laval 2.095 hp motor-driven, 
centrifugal pumps have a capacity of 
25 mgd each against 405’ head. 


BELMONT PUMPING STATION 
Three De Laval motor-driven centrifugal 
pumps designed to deliver 25 mgd against 
334 head. 
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“One of the many American cities, large and small, 
served by De Laval Water Works Pumps. 


A cordial reception awaits you at De Laval Booths Nos. 107-109, American Water Works Con- 
vention, Philadelphia, where we look forward to renewing our many friendships among the 
members of the water works profession. - 

= 


TORRESDALE PUMPING STATION 

Two De Laval 8 mgd, 75 hp motor-driven 
pumps are used here for wash water 
service. 


EAST PARK BOOSTER STATION 
Each of the three De Laval pumps in this 
neat station is rated at 25 mgd against 
149’ head and is driven by a 745 hp syn- 
chronous motor. 


FOX CHASE BOOSTER STATION 
Three of four De Laval pumping units at 
Fox Chase. 


@ LARDNER'S POINT 

Four De Laval tandem, motor-driven units 
each consisting of a 2000 hp motor con- 
nected at one end to a 40 mgd. 246’ head 
pump and at the other end to a 30 mgd, 85’ 
head pump. 


WRITE DEPT. 10-11-JA 


DE LAVAL STEAM TURBINE COMPANY 
Trenton 2, N. J. 

Turbines * Helical Gears * Centrifugal Blowers and Compressors 

Centrifuge! Pumps * Worm Gear Speed Reducers * imo Oil Pumps 
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(Continued from page 30) 


Farrell, Justin Edward, Sr. Asst. Engr., 


Constr. Div., Washington Suburban | 


San. Com., 4017 Hamilton St., Hyatts- 
ville, Md. (Jan. '50) M 


Gainesville, City of, H. L. Dooley, Water | 


Supt., City Hall, Gainesville, Ga. (Corp. 
M. Jan. 


idated Western Steel Corp., Box 790, 
Phoenix, Ariz. (Jan. 

Garvey, Kenneth E., Supt., Water Div., 
Dept. of Public Works, 2 City Hall, 
Battle Creek, Mich. (Jan. 50) MPR 

General Reduction Co., C. E. Glasser, 
Pres., 330 S. Dearborn St., Chicago 6, 
Il. (Assoc. M. Jan. '50) 

Gilbert, J. J., see Link-Belt Co. 

Glasser, C. E., see General Reduction Co. 

Goulding, Randolph, Asst. Engr., Wiede- 
man & Singleton, 930 Williams Mill 
Rd., N.E., Atlanta, Ga. (Jan. 

Grenier, Francois, Town Engr. & Mer., 
Malartic, Que. (Jan. 

Griffith Water Works, William M. Kuss- 
maul, Supt., Town Hall, 109 N. Broad 
St., Griffith, Ind. (Corp. M. Jan. '50) 

Hammergren, Evert, Supt., King County 
Water Dist. No. 80, 2110 E. Main, 
Auburn, Wash. (Jan. '50) 


Hammerli, Walter, see Winthrop-Stearns, 
Inc 


Harmon, Frank, Supt.. Water Works, 
Delta, Ohio (Jan. '50) 


Hespeler, Town of, Water Works Com., 
Ed Meyer, Water Works Supt., Hes- 
peler, Ont. (Jan. M 


Hicks, T. J., Partner, Culligan Soft Water 
Service, Box 1259, Fort Lauderdale, Fla 
(Jan. '50) MP 


Holtje, Ralph Henry, Chief, Stream Pollu- 
tion Section, State Board of Health, 
1330 W. Michigan St., Indianapolis, Ind 
(Jan, R 

Hopkins, Edward D., Water Supt, 4 
Kennewick Ave., Kennewick, Wash 
(Jan, '50) M 

Howard, Nelson, Supt.. Water Works, 
Water & Light Plant, 415 W. Broad St., 
Newcastle, Ind. (Jan. 

Howell, Robert, Water & Sewage Plant 
Foreman, Post Engr. Div., Ravenna 
Arsenal, Dept. of the Army, Apco, Ohio 
(Jan. M 


(C ontinued 


| Huston, George J., Salesman, Water Fil- 


tration Div., Bowser, Inc., 420 Lexing- 
ton Ave., New York 17, N.Y. (Jan. 50) 
P 

Iverson, Harry G., Supt., Light & Power, 
Sumas, Wash. (Jan. 


| Kerr, Frank H., see Prescott Public Util- 
Garland, William T., Ass'. Megr., Consol- | 


ities Com 

Knoop, Frederick R., Jr., Designer, Whit- 
man, Requardt & Assoc., 1304 St. Paul 
St., Baltimore, Md. (Jan. 50) PR 

Kussmaul, William M., see Griffith Water 
Works 

Lang, Jerome C., Culligan Soft Water 
Service, Beverly Hills Branch, 1611 S. 
La Cienega Blvd., Los Angeles 35, 
Calif. (Jan. '50) 

Link-Belt Co., |. |. Gilbert, 2045 W. Hunt- 
ing Park Ave., Philadelphia 40, Pa. 
(Assoc. M. Jan. 

Masson, Donnell S., System Maint. Engr., 
Washington Suburban San. Com., 4017 
Hamilton St., Hyattsville, Md. (Jan. 

McCosh, Harry P., Water Distr. Foreman, 
Water Dept., Abilene, Kan. (Jan. '50) 
McDermitt, Pat E., Com. of Finance & 
Member of Water Board, St. Paul, 

Minn. (Jan. '50) 

McKimmon, William S., Sr. San. Engr., 
State Board of Health, Raleigh, N.C. 
(Jan. '50) 

Melson, Marvin A., Supt., Water Works 
System, Eagle Pass, Tex. (Jan. '50) MP 

Merriman, George Joseph, Water Oper- 
ator, Lake Tamarack Assn., Stockholm, 
N.J. (Jan. MP 

Meyer, Ed, see Hespeler, Town of 

Mitchell, Hobart, Mer., Culligan Soft 
Water Service, Box 648, Lubbock, Tex. 
(Jan. '50) MP 

Mood, Eric William, Instructor in Public 
Health, Yale Univ., Dept. of Public 
Health, 310 Cedar St., New Haven, 
Conn. (Jan. '50) P 

Murdoch, Gilbert G., Civ. & Cons. Engr., 
Corner Leinster & Carmarthen Sts., 
Saint John, N.B. (Jan. '50) 

Myers, Charles A., Partner, Pan American 
Engrs., 1418-—-3rd St., Alexandria, La. 
(Jan. P 

Nippler, Robert W., Student, Georgia Inst. 
of Technology, Atlanta, Ga. (Jr. M. 
Jan. ‘50) 
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>>> PIPE LINING 
FACTS NO. 3 


The Standard Speci- 
fications for cement-mortar 
protective coatings issued by 
the American Water Works 
Association provide: “Inte- 
rior of the entire line, includ- 
ing both curves and tangents, 
shall be by centrifugal ma- 
chine . . . the machine shall 
apply the mortar by centrif- 
ugal action without the use 
of compressed air and follow 
its application by automatic 
trowelling to a uniform thick- 
ness and smooth finished sur- 
face. 


” 


The strict adherence to these 


specifications by Centriline 


insures a continuous, dense, 
smooth lining—applied with- 
out rebound—that means re- 
stored carrying capacity per- 
petually sustained and longer 
life to mains. If pipelines are CENTRILINE CORPORATION 
badiary of Ray d Conerde Pile Co. 
142 STREET « NEW YORK 6, N.Y. 


fr Branch Offices in all Principal Cities in the United States 
engineers stand ready to as- and Latin Amerwa 


sist you. 


losing efficiency it is time to 
consider Centrilining. Our 


Centrif in Strict C. 


: 
: 
a 
> PP WRITE TODAY 
ror THE NEW CEMENT MORTAR LININGS FOR WATER MAINS 
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O'Connor, Daniel J., Kewistrar, Bureau of 
Water, 1541S. 28th St., Philadelphia 46, 
Pa. (Jan. '50) 

Prescott Public Utilities Com., Frank H. 
Kerr, Supt., Prescott, Ont. (Corp. M. 
Jan. 

Ranger, City of, Jesse W. White, Water 
Dept., Ranger, Tex. (Corp. M. Jan. 50) 
WP 

Ranney, Leo, Professional! Engr., Box 67, 
Morro Bay, Calif. (Jan. 50) R 

Rasmussen, Charles W., Myr, \jo Im- 
provement Co., 207 Taladro, Ajo, Ariz. 
(Jan. M 

Rehtmeyer, Robert T., Sales Engr., Inger- 
soll Kand Co., 1460 E. 4th St., Los 
Angeles, Calif. (Jan. 50) MP 

Rickmeyer, Henry W. C., see West Hemp- 
stead-Hempstead Gardens Water Dist 

Riseling, T. M., see Cathodic Servicing Co 

Ritchie, Wells, Editor, Civic Administra- 
tion, Maclean-Hunter Publishing Co., 
Lid., 481 University Ave., Toronto ?, 
Ont. (Jan. "50) 

Schooler, Ben H., Director-Secy., Mt. 
View Edgewood Water Co., Route 1, 
Box 95, Puyallup, Wash. (Jan. '50) M 

Scott, Robert B., Dist. Mgr., Worthington 
Pump & Machinery Corp., 2428 Uni- 
versity Ave., St. Paul 5, Minn. (Jan. 
R 

Self, Joseph B., Jr., Chief Engr., Joplin 
Water Works Co., 2102 Picher Ave., 
Joplin, Mo. (Jan. 

Smith, Sanford A., Well Field Supervisor, 
Water Supply, Wichita, Kan. (Jan. '50) 
MR 

Stephen, G. W., Tech. Service Dept., 
Canada Colors & Chemicals, Ltd., 1090 
King St., W., Toronto, Ont. (Jan. "50 

Stowe, Charles R., Myr, Products Div., 
Carter Products Corp., 10225 Meech 
Ave., Cleveland 5, Ohio (Jan. "50 


Sullivan, Kenneth P., see Craftsmen Dec- 
orating Service 

Tait, Donald B., ( wologist, U.S. Geological 
Survey, 515 FE. 2nd St., Little Rock, 
Ark. (Jan. 'SO 

Tart, Alfred N., Sales Engr. & Pres., Tart- 
Ide Corp., 13118 Wayzata Blvd., Route 
10, Minneapolis 16, Minn. (Jan. 50) PR 

Taylor Foundry Co., Lloyd |. laylor, Box 
213, Wi hita Falls, lex Asso M 
Jan, ‘SO 


| Taylor, Lloyd J., see Taylor Foundry Co. 


Taylor, William Harmon, Jr., Engr., 
Water Dept., 319 City Hall, Pasadena, 
Calif. (Jan. 

Tuckett, Norman L. R., Jr., San. Engr., 
Broward County Health Dept., 501 S. 
Andrews, Fort Lauderdale, Fla. (Jan. 

Ulrich, H. S., see Central Steel Tank Co. 

Wachs, E. H., Co., Edward H. Wachs, 
Secy., 1525 N. Dayton St., Chicago 22, 
Ill. (Assoc. M. Jan. °50) 

Wachs, Edward see Wachs, E. Co. 

Walker, George L., Export Mgr., Simplex 
Valve & Meter Co., 68th & Upland 
Sts., Philadelphia, Pa. (Jan. '50) 

Walker, Robert E., Design Engr., Smith 
& Gillespie, Engrs., Box 1048, Jackson- 
ville, Fia. (Jan. 

Wendel, Leon H., Cons. Engr., 33 Morrow 
Ave., Lockport, N.Y. (Jan. MPR 

West Hempstead-Hempstead Gardens 
Water Dist., Henry W. C. Rickmever, 
Supt., 575 Birch St., West Hempstead, 
N.Y. (Corp. M. Jan. '50) 

White, Jesse W.., see Ranger, City of 

Whitworth, George F., Civ. Engr., Na- 
tional Park Service, 307 Federal Bldg., 
Omaha, Neb. (Jan. '50) 

Wiedeman, Theodore W., Asst. Engr., 
Wiedeman & Singleton, 934 Williams 
Mill Rd., N.E., Atlanta, Ga. (Jan. '50) 

Williams, Paul K., Engr. in Charge of 
Water Works & Sewer Constr., State 
Water Conservation Board, Helena, 
Mont. (Jan. 


Williamson, Arthur E., Director, Div. of 
Munic. Eng., State Dept. of Health, 
Bismarck, N.D. (Jan. 

Winthrop-Stearns, Inc., \Valter Hammerli, 
Chief Engr., 33 Riverside Ave., Rens- 
selaer, N.Y. (Corp. M. Jan. '50) MP 


REINSTATEMENTS 


Beatty, Melvin, 17150 Maumee Ave., 
Grosse Pointe 30, Mich. (July '47) 

Carl, Charles Elard, Director, Div. of San. 
Eng., State Dept. of Health, Pierre, S.D. 
(Jan. 

Cox, Rupert L., 3417 Kensington Ave., 
Richmond 21, Va. (Oct. '47) MP 

Kachorsky, Michael S., Supt., Public 
Works, 101 S. Main St., Manville, N.J 
(June MPR 


(Continued on page 38) 
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1OWA CHECK VALVES 
—Balanced swing type, 
bronze trimmed through- 
out. Equipped with 
steel hinge pin. Furnished 
with rubber or leather faced 
disc if desired. For installa- 
tion in either horizontal or 
vertical pipe lines. Ex- 
tremely low loss of head. 


1OWA TAPPING SLEEVES and VALVES—Sturdily built, easy to 
assemble and center on pipe. All bolted type with lead strips for tight 
sleeve connections. Extra long body sleeves with heavy flanges amply 
protect the cut. All sizes available. 


IOWA GATE VALVES—Simple, rugged con- 
struction, fully bronze mounted. Parallel 
seat, double disc type with independent 
solid bronze wedges and stem nut. Trouble 
free service assured. 


IOWA FIRE HYDRANTS—Larest 
Corey type conforming to 

AW WA specifications. Will not 

eyser when standpipe is 

roken. Unique design pro- 

vides unrestricted water flow 

with extreme low loss of head. 


SQUARE BOTTOM 
VALVES—Specially designed 
for throuling service in filter 
wash and pump discharge lines 
Square botnom features can be 
built into gate valves of any 
pressure ratings. 


IOWA HYDRAULIC VALVES— 


Superiority of design matched 
ae a with sturdy construction meets 
severe, continuous filter 


service requirements. Avail- 
able with either iron, brass lined 
or brass tubing cylinders. 


SLUICE GATES—Heavy 
cast iron construction, fully 
bronze mounted. Provided 
with solid bronze adjustable 
: wedges. Suitable for seating 
Write today for .— ’ and unseating pressures. Wide 
descriptive literature. range of sizes. 


= 


TOWRA vawve comPany 


201-299 Talman Ave. Chicage 00, Swhsidiary of James B. Clow & Sons 
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(Continued from page 36) 
Max, John, Supt., Water Purif. Plant, | Delaney, John J., Pres, Marquette 


1105 W. Cross St., Ypsilanti, Mich. 
(July 

Tomek, Arthur O., San. Engr., Washing- 
ton Suburban San. Com., 4017 Hamilton 
St., Hyattsville, Md. (Oct. '35) MPR 


Williams, G. D., Cons. Engr., Assoc. of | 


Julien Montgomery, 602 West Ave., 
Austin, Tex. (Oct. P 


LOSSES 


Deaths 

Cole, Edward S., 133 Bellevue Ave., Upper 
Montclair, N.J. (June 02) Honorary M. 
"43. M 

Hess, Irving C., Div. Engr., California 
Water & Telephone Co., Box I, Na- 
tional City, Calif. (Jan. ‘41) 

Read, A. W., R.F.D. 7, Bangor, Me. (July 

Reynolds, Ralph W., Gen. Supt., West 
Palm Beach Water Co., Box 1311, West 
Palm Beach, Fla. (Nov. °26) Dztrector 
‘40-42. Fuller Award ‘41, MPR 


Resignations 


Dixon, James L., Supt., Water Dept., 401 
Benton St., Santa Clara, Calif. (May 

Reed, Allen M., Chemist, Electric Auto- 
Lite Co., Lockland, Ohio (Apr. P? 


CHANGES IN ADDRESS 


Changes received between March 5 and 


April 5, 1950 


Alexander, Aleck, 1602 Bannock St., 
Boise, Idaho (July °48) 

Anderson, E. L., Dist. Mer., California 
Water Service Co., Stockton, Calif, 
(Oct. 44 

Bryant Water Tank Service, FH. Bryant, 
Mer., Gen. Delivery, Lutz, Fla. (Assoc. 
M. July '46) 

Builders-Providence, Inc., Charles G 
Richardson, Vice-Pres., 345 Harris Ave., 
Providence 1, (Assoc. M. June '01) 

Daniels, Roy D., Chemist, Water Works 
Dept., 2107--16th St... Parkersburg, 
W.Va. (Jan. P 


Davis, Don C., City Engr., City Fall, 
Banning, Calif. (Jan. “41) M 


ontinued 


Heights Utility Co., 100-102 Joliet Rd., 
Marquette Heights, Pekin, Il. (Jan. "49) 

Deutsch, Fred W., Myr., Standards & 
Eng. Products, Builders-Providence, 
Inc., 345 Harris Ave., Providence 1, 
R.I. (Apr. '45) P 

Duncan, Malcolm E., Sales Engr., Johns- 
Manville Sales Corp., 1701 E. 7th St., 
Tulsa 4, Okla. (Jan. '44) M 


Evans, Charles A., Resident San. Engr., 


Tennessee Valley Authority, 640 New 
Sprankle Bldg., Knoxville, Tenn. (July 

Feagan, George H., 603 E. 28th St., 
Bryan, Tex. (Jan. '48) 

Forbes, M. C., Aquatrol, Inc., Box 12233, 
Houston 17, Tex. (Jan. '48) 

Fowler, James D., Koch & Fowler, 3900 
Lemmon Ave., Dallas, Tex. (July '35) 

Gahr, William N., Director, Div. of Sani- 
tation, State Dept. of Public Health, 
720 Boston Bldg., Denver 2, Colo. (Jan. 
"460) 

Gibbons, Mortimer M., Puerto Rico 
\queduct & Sewer Authority, Box 2832, 
San Juan, Puerto Rico (Nov. '22) 

Gomez Laurens, Gilberto, 907 E. Huron 
St., Ann Arbor, Mich. (Jr. M. Oct. '49) 

Hardman, Robert L., 18 Columbia Ave., 
Dumont, N.J. (Jan. 

Hartley, John R., Asst. Sales Mer., Build- 
ers-Providence, Inc., 345 Harris Ave., 
Providence 1, R.I. (Apr. '43) MPR 

Heider, Robert W., Asst. Director, Div. 
of San Eng., State Board of Health, 
1330 W. Michigan St., Indianapolis 7, 
Ind. (July '37) PR 

Hennings, John P., Portland Water Dist., 
R.F.D. 1, Cumberland Center, Me. 
(Oct. '41) M 

Hodges, S. M., Purif. Engr., Water Dept., 
205 Kempsville Rd., Norfolk, Va. (Oct. 
43) P 

Huntress, Charles O., 4127 W. 73rd St., 
Mission, Kan. (Apr. '40) MPR 

Jones, T. E., Supt., Water Dept., Gatlin- 
burg, Tenn. (Jan. M 

Kawata, Kazuyoshi, 2404 EK. 22nd St., 
Minneapolis 6, Minn. (Jr. M. Jan. 50) 

Kendrick, Edward J., 30 Fairview St., 
Huntington, N.Y. (Apr. ‘46 

Kreinheder, Jerome C., 171 Laurel St., 
Buffalo 8, N.Y. (Jan. '46) MPR 
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GENERAL CHEMICAL 


WATER experts agree—‘alum” is the preferred coagulant for the 
removal of turbidity, color and other impurities in the water . . . and 
General Chemical Aluminum Sulfate is the preferred “alum.” 
SEWAGE experts agree—“alum” is preferred for the clarification of 
sewage because it flocs out the suspended solids and colloids . . . and 
General Chemical Aluminum Sulfate is the preferred “alum.” 


THE REASON: For over 50 years, General Chemical Aluminum Sulfate 
has been processed to meet the most rigid chemical and physical specifi- 
cations. Its quality, uniformity and reliability are preferred by most cities 
the nation over. For your operations, specify General Chemical “Alum” 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany « Atlanta Baltimore Birmingham Boston Bridgeport 
Buffalo Charlotte Chicago Cleveland Denver Detroit Houston 
Kansas City Los Angeles Minneapolis New York - Philadelphia 
Pittshurgh Portland (Ore) + Providence San Francisco + Seattle 
St. Lowis Wenatchee and Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis 


Canada: The Nichols Chemical Company, Limited Montreal Tersnte - Vascouver 
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CHANGES 


(Contmued from page 38) 


Lang, William Harvey, Hox 121, Linden, 
N.J. (Oct. PR 

Lobb, John Everett, Director, Div ot 
General Sanitation, State Dept. of 
Health, Bismarck, N.D. (July '43) 7? 

Lundy, Thomas Emmett, Design Enur., 
Koch & Fowler, 3900 Lemmon Ave., 
Dallas, Tex. (Oct. '47) MPR 

Moore, Herbert, Hydr. & San. Engr, 
N. Franklin PI, Milwaukee 2, 
(July MPR 

Moore, Russell B., Cons 
Meridian St., 
‘'28) P 

Naylor, George Wilson, 
grift Water Co., 311 N 
Pa. (July 

Ohio Dept. of Natural Resources, |iv. oi 
Water, C. \ Chief, Ohio 
State Fairgrounds, Columbus 3, Ohio 
(Corp M 45 R 

Omega Machine Co., of Builders 
Foundry, Roland J, Leveque, Sales 
Mer., 345 Harris Ave., Providence 1, 
M. Jan. "30 

Papineau, Marcel, Metropolitan Com., 10 
W. St. James St... Montreal \pr 
19 

Papp, Remig Anthony G., Ci. 
62, Princeton Junction, 
UPR 

Poland, Joseph F., 

2520 Marconi 

15, Calif. (Jan. '47) R 

Porter, Earl, (iy Barry & 

545 Baton 


1440 
Wis 


Engr., 2266 N 
Indianapolis 8, Ind. (Jan 
Mer.. 

2nd St., 


Vander 


\pollo, 


Youngquist 


Lner., Box 
Oct. 


Creologist, 
Cseological Surves \ve., 
Sacramento 
Porter 
Latavette 
(Jan, ‘49 
Proportioneers, Inc., | 
Pres., 345 Harris Ave., 
RI \ssoc., M. Apr. 


Switzer 

Rouge, La 
Hollberg, Vice 


Providence 1, 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH 


Inquiries Solicited 


Northern Gravel Co. 
P. O. Box 307, Muscatine, lowa 


Pullen, P. T., Field Engr., Electro Rust- 
Proofing Corp., 2304 Greswell St., 
Shreveport, La. (Oct. °45) 

Randlett, Fred Morse, \ice-lres. & Gen 
Mer., Robert W. Hunt Co., Union 
League Club, Chicago, Il. (June ‘20 
Trustee ‘25-27 

Richardson, Charles G., Vice-Pres., Build- 
ers-Providence, Inc., 345 Harris Ave., 
Providence 1, R.L. (July 

Ritter, A. B., 936 Broadway, New Orleans 
18, La. (Oct. 

Rogers, Milford E., Project Engr., 
ers-Providence, Inc., 345 Harris 
Providence 1, (Jan. 

Saville, Caleb Mills, Cons. Engr., Metro- 
politan Dist. Com., 115 Broad St., 
Hartford 5, Conn. (Mar. 16) WP 

Sillers, Russell Verne, Water Plant Supt., 
Water Dept., 613 9th St., Huntsville, 
Tex. (Jan. '47 

Slattery, Patrick J., Sherbrooke, W., Que 
(July '48) 


Smith, Arnold R., 35-33 83rd St., Jack- 
son Heights, N.Y. (July ‘48 


Smith, Marlo E., Capt., 456 Cloverleaf 
\ve., San Antonio, Tex. (Jan. “49 


Smith, Norman F., Vice-Pres., 
tional Water Co., Apdo 
Cali, Colombia (July °38 


Soffe, Benjamin F., Box 
\riz. (Apr. '44) P 


Sohle, Frederick Victor, Sales Myr., KR. D 
Wood Co., 500 Santa Fe Bldg., 1122 
Jackson St., Dallas 2, Tex. (Oct. '42) 

Streander, Philip B., Cons. San. Ener., 683 
Atlantic Ave., Boston 11, Mass. (Dec 
'23) MP 

Sturtevant, F. L., Sales Repr., Wintroath 
Pump Co., Box 1266, Lancaster, Calif 
(Oct. “46 

Thomas, Harold E., 73 S. Bayview 
Amityville, N.Y. (Jan. ‘49 


Thompson, Ralph F., Gen. Delivery, Col- 
lege Station, Tex. (Jan. '48) PR 


Troy Bureau of Water, William Luby. 
Comr. of Public Works, 3118—7th Ave... 

N.Y. (Munic. Sv. Sub. May ‘24 

Wendell, Raymond T., American Water 
Works Service Co., 928 N. 3rd St 
Harrisburg, Pa. (Apr. 

Winder, Norman G., 3212 Hall St 
$, Tex. (Oct, 39 


Build 
\ve., 


Interna- 
\ereo No. 1519, 


389, Tucson, 


\ve > 


Dallas 
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MONO-CAST CENTRIFUGAL PIPE 
WITH JOINTS FOR EVERY SERVICE CONDITION 


Mono-Cast Centrifugal Pipe can be supplied with joints for con- 
veying water, gas, oil, sewage, and other liquids under every service 
condition. In most cases, these joints can be made up with un- 
skilled labor and without special tools. Among the joints available 
are: 


1. DOUBLEX SIMPLEX JOINT PIPE, 


standardized mechanical joint pipe equip- 
ped with stuffing box type of joint having 
a ring gasket, cast iron gland, and cast 
iron bolts. Scientifically designed to meet 
the exacting requirements of low, medium 
and high-pressure service in handling gas 
and liqnids. 


SCREW-GLAND JOINT PIPE An aii. 


purpose economical, mechanical joint 
pipe suitable for water, gas, oil and other 
fluids, developed in answer to the demand 
for a rubber-packed joint without bolts 
suitable for normal service and pressure 
conditions. 


ROLL-ON-RUBBER RING JOINT PIPE 


Designed as an alternate for bell and 
spigot pipe for conveyance of water, 
sewage or similar liquids. It is quickly 
and easily assembled by unskilled labor 
and after assembly the joint will easily 
deflect and remain tight under pressure. 


a BALL AND SOCKET JOINT 


An exclusive Acipco develop- 
ment, designed for river crossings and 
other installations requiring excessive 
joint deflection. It remains bottle tight 
under pressures up to several hundred 
pounds per square inch. 


5. STANDARD BELL AND SPIGOT PIPE 


Used under normal service conditions, 
the standard bell and spigot joint gives 
long and dependable service. It is sup- 
plied in diameters 3” through 48” in- 
clusive 


AMERICAN CAST IRON PIPE COMPANY 
Birmingham 2, Alabama 
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Correspondence 


Red Hot 


lo the Editor: 


I note your PLS. to the review of 
Falkovski's book Our Water Supply 
im Russia by Danilevski | Feb. Jour- 
NAL p. 207], and am constrained to 
ask, along the same lines, why no 
mention is made by the author of that 
brilliant and dynamic exponent of 
Soviet water works practice, Dr. 
Alexei Kravchenko 

It was the writer's privilege at our 
A.W.W.A., Section convention in Bay 
City (1947) to hear this gentleman 
deliver a forceful yet learned discus 
sion on “Water Supply in Russia” 
which had his two hundred odd listen- 
ers completely enthralled. His pres 
entation of the subject is still dis- 
cussed wherever water works men 
gather 

His paper was certainly a notable 
contribution not only to water works 
literature but to history and_ polities 
as well 

| understand Dr. Hulbert has a 
copy of his paper in case you would 
care to examine it—perhaps you have 
it in your files 

Let's be fair! 

F. W. DuBors 
DuBois-Webb Co., Ine. 
2832 EF. Grand Bled. 
Detroit 11, Mich.; Mar. 13, 1950 


In apologising to Comrade DuBois 
for our traitorous deviation from the 
party line, we explain that, like him, 
we remembered “Kravchenko” as the 


(C ontinued 
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name of our illustrious cohort “Kras- 
chenko,” and, having an understand- 
able aversion for the former name, 
thus, pointedly ignored it. Confessing, 
however, that our error was both 
bourgeois and imperialistic, we have 
prepared ourself for purge. 
Meanwhile, before you do anything 
rash, you should be reminded that 
Comrade Kraschenko did give a most 
convincing speech at the 1947 Michi- 
gan Section meeting—so convincing 
in fact that a number of the “com 
pletely enthralled” listeners, including 
AW official representative at 
the meeting, walked out on his propa- 
ganda long before he dropped his ac- 
cent and disguise and turned out to be 
one Roberts Hulbert, member in good 


standing and excellent humor. 


ing missed the original performance 
and almost forgotten its mention 
(Now, 1947 P&R, p. 74), we received 
the intended jolt from our straight- 
faced friend's last paragraph.—Ep. 


More Heirs Apparent 
To the Editor: 


Have just noticed your “Blood is 
thicker than water” item in the Jour- 
nat (Feb. P&R p. 18). Check your 
membership list and you will find that 
Theo. D. Faulks (Apr. °37) and yours 
truly, J. Harris Faulks (Oct. °35). 
could join the above-mentioned group. 

J. Harris Fauiks 
Maplewood, N.J.; Mar. 6, 1950 


lo the Editor: 


| was much interested in the “Blood 
is thicker than water” in the February 
number of the JournaLt. While I do 
not know all of the fathers, I suppose 
all are living. It occurred to me that 
there are many combinations in which 
the father may have passed away. | 
thought of several which might be 
considered if you thought it worth 
while to continue with this feature 


on page 44) 
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. Capacities 
from 10 te 15,000 GPM. 


at heads to 300 feet, 


Economy Double Suction Pumps meet your needs ... for 
most any volume. More than 1500 ratings designed for every 
type drive assure you the right pump for your requirements . .. 
with these advantages: 


1. Complete rotor may be removed without exposing bearings 
which are enclosed in removable cartridges. 

2. Sheft sleeves sealed to prevent leakage between sleeve and 
shoft. 

3. Modarn hydraulic design. 

4. Flanged wearing rings “L" shaped, inward flow. 

5. All parts made to limit gauges for interchangeability. 

6. Unusually effective water seals. 

7. Ne threads in center of shaft to start fatigue failure. 

8. Large wells for lubrication with fiushout for old lubricant. 


For full details write Dept. AG-5 for Catalog 1147-A. 
Centrifugal, axial and mixed flow pumps for all applications. 
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al 42, No. 5 


(Continued from page 42) 


| am enclosing a list [see p. 80, 
this issue] which you may use in any 
way you see fit... 

Epwarp Bartow 
Dept. of Chemistry & Chem. Eng 
State Univ. of Lowa, lowa City 
lowa; March 24, 1950 


As the data roll in, we wonder wiy 
none of our 35 Browns, 41 Joneses, 
51 Johnsons and 75 Smiths will ac- 
knowledge any relationship —Eb. 


To the Editor 


Just by way of proving to you that 
I am among those who do read the 
Journat, I should like to point out 
that in the February 1950 issue there 
is an article on text page 107 by 
Thomas M. Niles of Greeley & Han- 
sen’s office 


It Is Easy To 
Switch Cigarettes 
But Not 

Fire Hydrants 


A fire hydrant installation must 
serve for years. Don't make your 
decision until you get full specifi- 
cations of the Kupferle line . 
the Fire Hydrant that has served 
with distinction for more than a 
half century. 


JOHN C. KUPFERLE FOUNDRY CO. 
ST. Louis 


KUPFERLE 


FIRE HYDRANTS 


Under “Section Meeting Reports,” 
and in the report for the Chesapeake 
Section on P&R page 58, it is noted 
that F. M. Niles, of Greeley & Han- 
sen, presented his paper at that meet- 
ing. 

I thought I did pretty well to be 
able to read about 150 pages and still 
note that the “F.M.” are not Mr. Niles’ 
correct initials. 

Cart N. Brown 
U.S. Pipe & Foundry Co. 
122 S. Michigan Ave. 
Chicago 3, Ill.; Mar. 6, 1950 

l'pon cover-to-cover reader Brown, 
we confer the esteemed Order of the 
Peripatetic Proofreader, reserved for 
keeneyes in other walks of life than 
editing. But our blush at having mis- 
initialed Thomas with an “F" is com- 
pletely lost in the flush of pleasure at 
finding so thorough a reader. We'll 
watch warily from now on, but won't 
be too upset if other readers do our 
editing up as Brown.—E. 


Condensation in Hot Water 


lo the Editor: 


Admittedly, the organization of the 
Journat—-I mean the way the con- 
tents are offered to the readers—is 
chiefly an American problem, and 
though being a member of the Asso- 
ciation since 1927, | do not consider | 
am qualified (being a non-American 
member) to discuss the modernization 
of the JouRNAL, as long as it con- 
cerns Willing Water, the Great Gilder- 
sleeve, picture cover, text and adver- 
tising cocktails; nor do | attempt to 
resist the pleasure of reading those 
witty and inimitable editorial com- 
ments. 
reflect some of the actual aspects of 
the profession in the United States, 


| suppose all these changes 


and | have no objection anyway to 
taking our burden in a lighter way. 

Even if the name of “abstracts” is 
changed to “condensation,” | can con 


(Continued on page 46) 
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In considering replacement vs. reconditioning of a 53 year old line 
carrying Water to Chula Vista and National City, Calif., the California 
Water and Telephone Company decided to recondition the line since 
replacement in addition to the tremendous cost would have meant dis- 
turbing many acres of valuable citrus and vegetable fields. 


Reconditioning involved a thorough cleaning by National of over 
15,000 feet of 24 inch line, after which the entire line was centrilined. 


According to information received, the reconditioning has added at 
least 20 years more of useful life with a marked increase in the volume 
of water previously handled. 
Our engineers will gladly submit facts and figures on how National has 
solved similar problems for other utilities. Why not write today? 
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NATIONAL WATER MAIN CLEANING CO., 50 church st.,W.Y. 7, W.Y. 


ATLANTA, GA., 333 Candler Bidg. & P. O. Box 9—Station E * BOSTON, 115 Peterboro 
Street» CHICAGO, Room 1336, S. Michigan Ave. « KANSAS CITY, MO., 406 Merchandise 
Mart, 2201 Grand Avenue « LOS ANGELES, 448 South Hill Street *« LITTLE FALLS, N. 
J., P. O. Box 91 » OMAHA, 3812 Castellar Street » RICHMOND, 210 E. Franklin St. « 
SPRINGFIELD, MO., 1301 Prospect Avenue« SALT LAKE CITY, 149-151 W. Second So. St. 
« SAN FRANCISCO, 681 Market Street + SIGNAL MOUNTAIN, TENN., 204 Slayton St. 
« FLANDREALU, S. D., 315 No. Crescent St.* MONTREAL, 2028 Union Avenue « VAN- 
COUVER, B. C., 505 West Ist Ave., « WACO, P. O. Box 887 » WINNIPEG, 576 Wall St. 
* HAVANA «+ SAN JUAN, PUERTO RICO « BOGOTA + CARACAS « MEXICO CITY. 
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FREE 


to WATER WORKS 
and SEWAGE MEN 


HOW TO 
CONTROL 


ALGAE 


=: “The use of Copper Sul- 
— a phate in Control of Micro- 
scopic Organisms’ is an 


authoritative work on con- 

trol of micro-organisms 

and elimination of tastes 

and odors. Describes meth- 

ods of controlling various 

forms of microscopic life 

commonly encountered in 

SS water supply systems. 

Contains descriptive ma- 

terial, plus 48 photo-micrograph studies of or- 
ganisms discussed. 


ROOT AND 
FUNGUS 


CONTROL 


“Copper Sulphate for 
Root and Fungus Con- 
trol in Sanitary Sewers 
and Storm Drains,”’ by 
John W. Hood, contains 
information published 
for the first time. This 
material includes actual 
methods for control and 
operating procedure. 
Here's the book that is 
a “must” for all sewage men. 
GET EITHER OR BOTH OF THESE 
BOOKLETS ABSOLUTELY FREE— 
These two valuable booklets, so important to all 
water works and sewage men, are yours with- 
out obligation. For your copy of either one or 
both books, write on your company letterhead 
to Dept. JW-550, 


PHELPS DODGE REFINING 
CORPORATION 


40 Wall Street New York 5, N. Y. 
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(Continued from page 44) 


sider it is a pure question of vocabu- 
lary. 

But when the abstracts begin to be 
curtailed, and are so lightened in the 
January issue as to vanish completely, 
I feel the JourNnat takes a turn about 
which you might be interested to hear 
a comment from abroad. 

Thanks to the abstracts, | have used 
extensively the JouRNAL for many 
years as a very precious and universal 
key to world-wide water works lit- 
erature. Nothing of value could be 
missed. On that line, it was unique. 
Now | find only in it a few American 
papers, condensation from a_ few 
others (all American in the February 
issue) and a lot of American adver- 
tising. All this is useful and interest- 
ing, but it makes a great difference: 
the JOURNAL is now a purely national 
magazine, as many others are, but it 
has lost its international character, to- 
gether with its value of general in- 
formation. You will excuse me if | 
consider this is a very serious re 
striction. 

R. Micnau 
Controleur des Services Techniques 
et Industriels 
98, Quai de la Rapee 
Paris 12, France; Mar. 7, 1950 


To the Editor: 


For somewhat more than a year I 
have not had occasion to use the 
JourNaL actively in my work and 
merely filed my copies as they were 
received. Recently, however, | under- 
took to collect information which re- 
quired a search of the JouRNAL and | 
was surprised to find that a marked 
change had been instituted in the man- 
ner of handling the abstract section. 

The abstract section in the JoURNAL 
has always been a very good one be- 
cause of the completeness of the in- 
dividual abstracts and the fact that the 
annual volume carried an index to it. 
It seems to me that the new method of 
handling this section is a step back- 


(Continued on page 48) 
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Many are the reasons why Smith hydrants 
are used by Americas leading cities ! 


New York — Philadelphia — Washington — Balti- 
more—-St. Louis—Providence and scores of other 
cities throughout the nation use SMITH hydrants 
—and not without good reason. A few of these 
reasons can easily be seen upon inspection of the 
hydrant section shown at the left. 


1 Working parts easily removed from top. 
2 Frangible couplings for collision protection. 
3 Maximum flow due to large stand pipe areas, 
4 Tapered, frost-proof barrel 
5 Compression-type valve. 
Positive action drain—always closed when main valve is 
open. 
31 


THE A, P. SMITA MEG. CO. 
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Yes, we day, 
LOOK IT OVER 


It's the 


H & T Poppet Type 
Multiport Valve 


Manual, Semiautomatic 
or 
Fully Automatic 


Illustrated above—the CP V-250 


(24% im.) automatic 


Available on better water 
softeners and water filters. 


Designed, built and guaranteed by 


HUNGERFORD 
& TERRY, INC. 


Clayton, New Jersey, U.S.A. 


(Continued from page 46) 


ward although you may have excellent 
reasons for the new procedure. The 
principal disadvantage is the lack of 
an index, but another was discovered 
in examining the bound library copy 
for 1949. This volume contained no 
abstracts at all because it was not 
noticed that the abstracts are now 
interlarded with the advertising pages. 

I think it would be highly desirable 
to restore the abstract section to its 
former status and consecutive pagina- 
tion with the rest of the volume. The 
index should also restored to 
simplify literature searches 

Ricuarp D. 

Senior Fellow 
Mellon Inst. of Industrial Research 
Univ. of Pittsburgh 
Pittsburgh, Pa.; Mar. 16, 1950 


To the Editor 


| very much appreciate the way 
your journal is edited and its habit of 
providing space for constructive criti 
cism as regards the presentation of 
the material to the reader. I feel sure 
that your journal must be considered 
amongst those in the first ranks of its 
kind. 

Nevertheless | take the liberty ot 
expressing my opimion—which is ac- 
tually shared by a number of other 
readers in this country—as regards 
the new method of presenting the ab 
stracts adopted by you since January 
1949. The abstracts as provided up 
to that date were certainly a very 
important feature of the JOURNAL, giv 
ing us very good hints as to what was 
going on in the field of water treat 
ment throughout the world. We 
would very much like to see the Jour- 
NAL returning to the old way of pre- 
senting the abstracts and of placing 
them in the textual part of the Jour- 
NAL instead of printing them amongst 
the advertisements 

We noted with regret that the sub 
ject of Condensation did not figure in 


(Continued on page 30) 
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ALCOA Sodium Fluoride, like all 
other Aleoa Chemicals, has a uni- 
form high degree of purity. It may 
be used with confidence for the flu- 
oridation of water supplies. ALCOA 
Sodium Fluoride flows freely . . . is 
easy to handle . . . dissolves at a 
uniform rate. Besides that, ALCOA 
is a dependable source of supply. 


SODIUM FLUORIDE 


HIGH PURITY 
ALCOA 


FOR THE 
FLUORIDATION 
OF 
WATER 


If your community is fluoridating 
its water supply —or is considering 
doing so—let us discuss with you 
the properties of ALCOA Sodium 
Fluoride that make it particularly 
suitable for your use. Write to 
ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf 
Bldg., Pittsburgh 19, Pennsylvania. 


ALCOA) ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS « TABULAR ALUMINAS + LOW SODA ALUMINAS 
q ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 


oS ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE + GALLIUM 
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CORRESPONDENCE 


(Continued from page 48) 


the index of the Journat’s 1949 edi- 
tion 

N. AYALON 
N. Ayalon & J. Etzioni, Chem. Engrs 
51 Kingsway 
Haifa, Israel; Mar. 16, 1950 


lo the Editor 


1 am glad to note from p. 22 of the 
Correspondence part of the February 
Journat that you may be interested 
in knowing the that different 
readers feel about abstracts. 

My personal opinion is that the 
JourNat has lost a very essential part 
of its value when it reduced abstracts 
to the present low level 

lhere is merit in printing abstracts 

or condensations, if you prefer that 
with advertisements on their 
back; or some readers may consider 
the ads as the front part. There is 
no excuse for practically eliminating 
them; mainly when a lot of pages con 
tinue to be filled with the more or less 
humorous Percolation and Runoff. 

| have read the JougNnat for fifteen 
years, and have subscribed for it, as 
an Association member, a few months 
ago. I will certainly drop my mem- 
bership and subscription if the poor 
editorial policy of the past few months 
is not reversed 


way 


word 


F. D. Pracer 
Puromat Co 

30 N. La Salle St 
Chicago 2, Ill.; Mar. 25 


we'll get the 
section ts 
Seriously, 


Keep this up and 
idea that the Condensation 
not entirely satisfactor) 
though, we are making an effort to 
increase the number of abstracts 
printed and we shall provide some 
sort of index to them at the end of 
this year. The absence and Amer 
canism, which M. Michau noted, were, 
of course, temporary troubles that will 

The change of 
Vessrs. Hoak and 


iron themselves out 


lox ation, to whe h 


Ayalon object, is a more serious prob- 
lem, since restoring the section to the 
text portion would involve either pub- 
lication of approximately 16 more 
pages per month at no little expense 
or reduction of the technical articles 
by that amount. As noted above, the 
quantitative difficulties cited by Mr. 
Prager are being solved now; and for 
his satisfaction, we should point out 
that by the original relocation, P&R’s 
space was cut in about half. 

For the balance of this year at least, 
we shall have to continue the Con- 
densation section in its present loca- 
tion increasing its space allotment as 
much as conditions permit, but we 
shall be giving serious consideration 
to making further changes in 1951. 
In that consideration, of course, we 
must take into account also the desires 
of a number of other members who 
prefer to have their abstracts printed 
on one side of a page only, because tt 
permits them to clip and file them indt- 
vidually in their personal repositories 
of water works knowledge. 

To help us devise a universally satis- 
factory solution, these comments and 
those of as-yet-unheard-from readers 
and users of the abstracts will be most 
valuable. Any solution, however, 
must be based on an understanding 
that the 1949 change was made for 
economical reasons and not on any 
one’s whim.—Eb. 


Survival and Retirement 
Experience With Water Works 
Facilities 
Containing vital information on the actual 
life of mains, valves, meters, services and 
other facilities in 26 cities, together with 56 


pages of summary tables that condense the 
data for easier interpretation. 


576 pages $3.00 


American Water Works Association 
500 Fifth Avenue New York 18, N. Y. 
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‘ 


Here’s a pamphlet that belongs under the glass on 
the desk-top of anyone interested in economical, 
trouble-free water softening. Into 5 tables and 811 
words we've squeezed a description of AMBERLITE 
IR-120, the synthetic resin exchanger that resists 
chlorine, attrition, and waters low in silica — that 
retains its high capacity despite salt-starvation 


and years of service in municipal softening. 


Plan to install a new, high-capacity softening unit? 
To replace zeolites of low capacity with a resin of 


high capacity and efficiency ? Then you owe it to 


your water supply to write to Department WWI-3 


for your copy of the pamphlet on Amperuite IR-120, 


Ameernuite is a trade-mark, Reg. US, Pat. Off. and in principal foreign countries. 


THE BSivision 
Weshington Squere Philodeiphic 5. Pa. 
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CONDENSATION 


Condensation 


Vol. 42, No.5 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May '47) 
indicates volume 39, page 473, issue dated May 1947. 


If the publication is paged by the issue, 39:5:1 (May '47) indicates volume 39, number 


5, page 1, issued dated May 1947. 


Abbreviations following an abstract indicate that it 


was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C_A~—Chemical Abstracts; 1.M.—Institute of Metals (Great 
Britain); P.H.E.A—Public Health Engineering Abstracts; S1.W.—Sewage and 
Industrial Wastes; W.P.R.—Water Pollution Research (Great Britain). 


WATER METERS 


Water Meters for Domestic and 
Small Trade Supplies. Anon. Wrr. 
& Wer. Eng. (Gt. Br.) 51:506 (Nov. 
48). Meter should: [1] accurately 
measure all water at max. and min. 
flow rates; [2] cause min. restriction 
of flow; [3] not be liable to stoppage ; 
[4] resist corrosion by waters of nor- 
mal chem. compn.; [5] be small in bulk ; 
[6] be easy to fix; [7] be quiet at all 
flows; [8] be easy to read; [9] be mod- 
erate in cost; [10] operate satisfac- 
torily and accurately for 3-5 yr. with- 
out repairs; and [11] have useful life 
of 20-25 yr. with low maint. costs. 
Meters at present available can be 
grouped as [1] positive or semipositive 
displacement types which measure vol. 
by counting number of times known 
quant. of water displaced from inlet to 
outlet ports of meter; and [2] inferen- 
tial type, which measures veloc. by 
means of fan, rotor or turbine. Posi- 
tive meters usually of reciprocating 
piston type. When in good order they 
are most accurate meter available. 
Their bulk, relative to capac., much 
greater than for other types. Initial 
cost about twice that of inferential 
or rotary-piston meter. Rotary- or 
oscillating-piston type classed as semi- 
positive meter, including nutating-disc 
meter. Latter not normally in use in 
Great Britain. Accuracy of rotary- 
piston meter depends largely on clear- 
piston and working 
Possible for meter to stop 


ances between 
chamber. 
in such position that water can flow 
through without being registered. 


Normal accuracy tolerance is 2% over 


wide range. Many 4” meters will 
commence registration in region of 1 
gph. (Imp.). Semipositive meter com- 
paratively small in size and first cost 
low. Piston usually of ebonite or 
similar material, for which water 
lubricant. Inferential meters include 
single-jet vane or fan type, multiple- 
jet vane or fan type, helical-rotor 
type and turbine type. Single- and 
multiple-jet vane or fan type mfd. 
mainly in smaller sizes up to about 
2”. Helical-rotor meters used for 
larger sizes. Turbine type meters, in 
which water passes down center and 
out tangentially from turbine blades, 
not often used. Vane type meters 
used in large quant. for measuring do- 
mestic and small trade supplies. In- 
ferential meters can be expected to re- 
quire more frequent attention than 
rotary-piston meters if initial accuracy 
to be maintd. Selection of suitable size 
of meter depends on knowledge of 
max. and min. flows. Too large meter 
means greater initial outlay and loss in 
too small 
meter will cost more in maint. and 
may cause severe restriction of flow. 
Somewhere during declining perform- 
ance of meter is point at which it 
should be removed and restored to 
original condition. This period will 
vary with type and make. When new 
meter replaces stopped meter, customer 
likely to complain of increased bill. 
Repair mechanic should become fa- 
miliar with meters by short period of 
training at mfr.’s works, visits from 
mifr.’s service engr. and study of maint 
book supplied by mfr. Considerable 
latitude in choice of test equip. It 


registration in low flows; 


(Continued on page 54) 
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A pair of “Bull Dogs” like these and a three-inch starched 
collar were standard equipment. Probably a sailor straw with 
a gaily striped band rounded out the ensemble. 


Even back in those days HYDRO-TITE was doing its job of fi 
making joints in cast iron water mains that were being laid 


PROTECT 


YOUR MAINS 
BY USING away for keeps. 
FIBREX Styles have changed but HYDRO-TITE is still doing its job. [J 
THE BACTERIA FREE Those joints are right there serving you twenty-four hours ff 
JOINT PACKING. a day. 


HYDRO-TITE is still made in powder form packed in 100-Ib. 
moisture-proof bags, and now is obtainable also in “LITTLE- 
PIG” solid form in 50-lb. cartons. 


Let HYDRO-TITE go to work for you. 


HYDRAULIC DEVELOPMENT CORP. 


Seattle, MAIN SALES OFFICE 50 CHURCH ST., N. Y.C. 
; ’ General offices and works W. Medterd Sta., Boston, Mass. 
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HYORO-TITE AND FOREX WH STOCK 
Little Fails, N. 4. Boston, Moss. 
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may vary from any tank with line 
marked inside to show certain quant 
tanks 
with glass gages and and scales, ma 
nometers for indicating rate of flow 
facilities for low- 
provision tor testing 
Record card 


to elaborate app of calibrated 


and pressure loss, 
flow tests and 
6-12 meters at one time 
for each meter should provide name 
of mfr., size, type, serial number, date 
purchased and price, date first installed 
location, date removed for repair, read 
conditioning, repair details 
tefore carrying out 


ing and 
and maint. costs 
tests, meter should be well flushed to 
remove all air. This flow of water 
should be curtailed when first pointer 
of counter at convenient place for com 
mencing test. Some authorities would 


consider accuracy tolerance of 3% 


good enough for repaired meter 


H. FE. Babbitt 


Domestic Water Supplies by Meter. 
OR ie Jupson, Wtr. & Wtr. Eng. (Gt. 
Br.) 52:36 (Jan. '49). Advantages of 
metering all supplies are: [1] consump- 
tion undoubtedly reduced and [2] leak 
ages on supply pipes automatically 
checked at quarterly readings of me 
At Malvern, although reading of 
meters absorbs attention of several of 


ters 


staff for few weeks each quarter, need 
for waste inspection reduced, and bal 
ance is in favor of meter method of 
checkine waste. Disadvantages are 
that work of department somewhat dis- 
organized during period of meter sur- 
vey and leakage can commence shortly 
and not be checked 
until next meter reading. If only con- 
sideration economic, system of 
charging for domestic water by meter 
would present obvious advantages over 
method rentable value of 
property supplied. Arguments can be 
brought forward that dweller in low 
rated property should be charged less 
than true value of Many 
anomalies in ratable (rentable) value 


after one survey 


were 


based on 


water 


system, but consumer takes system for 
granted. Forced to conclusion that 
water ought to be charged for by meas- 
ure and not on some artificial basis. — 


H. Babbitt 


The Problem of Selling Water by 
Meter—Experience at Brussels. |. 


Renspurc. Wtr. & Wtr. Eng. (Gt. 
Br.) §2:342 (July 49). (From La 
Technique de l’Eau (Belg.).) Fiat 


rates do not 
economize, and waste increases to such 


encourage consumer to 


proportions that possession of enor- 
mous resources necessary. From 1891 
to 1922 Brussels had 21 ditferent kinds 
of meters. In ’21 4—§ no longer regis- 
tered and rest registered with low accu 
racy. System of charging for min 
consumption assured regular 
Nearly 150,000 velocity type 
now in Meter composed of 
paddlewheel mounted on vertical shaft 


income 
meters 


service 


revolving inside chamber connected to 
entry and exit Force of jets 


acts on vanes, rotating wheel propor 


ports. 


Counter registers 
number of revolutions of paddle. Me- 
ter shop repairs about 15,000 meters 
annually. Following conditions must 
be fulfilled by new, 13-mm. meters: 
[1] initial discharge of 15 1./hr., 50% 
registration; [2] above 30 1. 100% 
+ 3%; [3] discharge characteristic 3 
cu.m./hr. with 10m. loss of head. Fu 
tile to try to improve initial sensitivity, 
hold 
after several vears of service on ac 
count of hardness of Brussels water 
supplies. Unaccounted-for water re- 
sults from leaks, unmetered use such as 
for fire fighting, and, principally, non- 
registration by individual meters at 
small flows. Percentage of supply un- 
registered from ‘34 to '47 varied be- 
tween 32.5 and 44.0, showing no defi- 
nite trend. Experiments indicated 
max. of 21% umaccounted-for water 
due to lack of sensitivity of velocity 
Among new types of meters 


tional to discharge 


as reception conditions do not 


meters 


(Continued on page 56) 
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i PROPORTIONING PUMPS - DIATOMACEOUS EARTH FILTERS 


FOR PUMPED WATER SYSTEMS Constont 
Rote Feeder — Heovy Duty Midget Chem.O 
Feeder. Feeds GPH ot 0 to 85 psi 


New x Chem-O-Feeder Model 2-4? 
models 
Precision control with °%oProportioneers% equip- 
ment is solving today’s most difficult problems of 
water and sewage treatment — eliminating  in- 
eccurate, hit-or-miss methods that for years have 
FOR VARIABLE FLOW SYSTEMS Flow Pro plagued engineers. % Proportioneers% new Duplex 
Foods GPM 2100 pai. Chem-O-Feeder illustrates up-to-date, precision 
control at its best. It feeds two different solutions, 
with feeding rates each instantly adjustable while 
the pump is operating. You simply turn the knobs 
to set the stroke lengths —a magnifying register 
glass shows exoct reading in thousandths of an 
inch over a range of 2 to 13 cc per stroke. The 
clear plastic See-Thru reagent heads handle any 
chemicol used in the water works field and reveal 
the constant flow of solution fed. The line of 
%Proportioneers% equipment is complete — over 
30,000 installations are setting new standards of 
precision control and dependable operation. Write 
for bulletins and recommendations. 


Zo PROPORTIONEERS, INC. 7% 


FOR YOUR SWIM POOL For crysicl! cleor 365 Harris Avenve, Providence 1, R. |. 
— Pur-O-Cel Dictomaceous 


FOR YOUR CAMP Dv Self —o — 
Package Unit — for water treating. for ws 
vp to 25 GPM and 75 p.s.i 
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tested, rotary piston prominent. It is 
semipositive type in sense that revolu- 
tion of rotary piston lets pass vol. of 
water equal to 34.8 ml. During 3 yr. 
of tests all meters began to measure at 
1 L/hr. and registered 100% at 15 
L./hr.—H. E. Babbitt. 


TREATMENT—GENERAL 


Water Softening. Report of Inves- 
tigation by Official Committee. 
Anon. Wtr. & Wtr. Eng. (Gt. Br.) 
§3:19 (Jan. '50). Report of Water 
Softening Subcommittee of Central 
Advisory Water Committee published 
by Ministry of Health. Committee 
asked to investigate in particular 
whether desirable and practicable that 
public water supplies in hard-water 
areas should be softened; effect of 
softening on finances of water supply 
industry and resultant cost to consu- 
mers; degree of hardness to which 
water softening desirable and effect 
on industry if softened water supplied. 
Report divided into 5 main parts: [1] 
general considerations, including cause 
of hardness, its det., classification of 
waters, methods of softening and 
hardness of British water supplies ; [2] 
alleged disadvantages of hard and soft 
waters; [3] methods of overcoming 
disadvantages of hard water; [4] use 
of water in industry and softening of 
public water supplies; and [5] soft- 
ening processes and their cost. Full 
details of soap test and potassium 
palmitate test given in appendix. 
Hardness has little or no signif. in rela- 
tion to health. Total wastage of soap, 
in water of 200-ppm. hardness, 2.74 
oz./eap. weekly or about 89 Ib. an- 
nually. Soap curd estd. to cost approx. 
10s. per capita annually. Although 
scale production does increase fuel 
cost, increase not very large. No 
strong argument for or against soft- 
ening of water as regards brewing of 
tea. Belief that hard water less ef- 


fective in coffee making not so exten- 
sively held. Only rather serious dis- 
advantage of soft water is that it may 
be corrosive to certain metals. Meth- 
ods of overcoming disadvantages of 
hard water include:- [1] use of re- 
agents, [2] use of cleaning materials 
(i.e., synthetic detergents), [3] use of 
domestic water softeners and [4] use of 
reagents and devices to prevent deposi- 
tion of scale in water heaters. Cost of 
reagents (lime-soda) for removal of 
200 ppm. of hardness from 1000 gal. 
(Imp.) of water, before distr., is as 
follows: temporary hardness (Ca), 
0.374d.; temporary (Mg), 0.748d.; 
permanent (Ca), 1.9ld.; and perma- 
nent (Mg), 2.28d. Total cost of lime- 
softened water, including labor, etc., 
about 3.0d. In base-exchange soften- 
ing, with salt at 95s. per ton, salt for 
removal of 200 ppm. of hardness from 
1000 gal. (Imp.) of water would cost 
2.3d. Labor cost likely to be 0.6d. and 
capital costs taken as 0.5d. Total cost 
avg. about 4d. On basis of 30 gal. 
(Imp.) per capita per day and 4d. per 
1000 gal. (Imp.), cost of central water 
softening will be about 4s. per capita 
yearly. Impossible to state with pre- 
cision any hardness figure above which 
water should be softened, or any figure 
which softening should aim to achieve. 


—H. FE. Babbitt. 


Water Softening Reagents Produced 


From Softening Sludge. 
E. Tuompson. Wtr. & Sew. (Can.) 
87 :1:22 (Jan. '49). Principles and re 
actions of softening by pptn. reviewed 
Softening and recarbonation consists 
essentially of converting soluble Ca 
and Mg salts to insoluble compds. and, 
after removing bulk of latter, of recon- 
verting residual to stable soluble form. 
Sludge can be sepd. again into con- 
stituents, which are reagents used in 
softening and recarbonation. Logical, 
therefore, to utilize sludge, which cre- 


(Continued on page 58) 
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ADVANCED BADGER ENGINEERING 


brings you the DOVETAIL 


Because BADGER METER engineers re- 
fuse to “rest on their laurels,” they con- 
tinue to maintain the world's highest 
standards of water meter performance. 
This new Badger Dovetail Thrust Roller 
Insert is typical of the constructive re- 
search and precision achievements in prog- 
ress continually at BADGER. 

What does this Badger Dovetail Thrust 
Roller Insert accomplish? It saves im- 
portant time and replacement costs... 
because, with this removable plate set in- 
to the chamber wall, the thrust roller (in 
the disc) rolls against the imsert only... 
thus preventing wear directly in the cham- 
ber thrust roller slot (which would dam- 
age the chamber itself). If wear occurs 
on the insert, that is no problem, because 
it can be replaced easily, at a small frac- 


THRUST 
ROLLER 


INSERT 


tion of the cost and time required to re- 
place an entire new chamber. 

In addition, advanced Badger engineering 
of this unique insert assures you of ac- 
curate metering through unimpaired free- 


dom cf disc movement, because: 


] Both halves of cham- 
ber remain stronger, 
since this insert requires 
only a short slot (about 
77% shorter slot milled 
in chamber wall). 
2 Precision design and 
machining permit 
imsert to be held accu- 
rately and securely in 


The precision dove- 

tail ign prevents 
insert from shifting or 
moving. 
4 The increased radi- 

us of the insert along 
thearea nearest the disc, 
assures ample clearance 
always between disc 
and insert, even in the 
extreme allowable ver- 


woe between the two 
lves of the chamber. tical shift. 


Only in BADGER METERS will you find this 

advanced type of engineering and precision pro- 

duction which has convinced waterworks men 

in over 5000 communities that “‘BADGERS are 
buy in meters.”’ 


... another BADGER-Firet” 


A New style: 77% 
shorter slot... 
adds strength to 
chamber- halves; 
prevents distortion, 


Old style: This 

full length slot 
weakened the cham- 
ber-halves . .. made 
them subject to dis- 


toruon. 


ASK ABOUT OTHER REASONS WHY YOULL DO SETTER WiTH BADGERS 


BADGER METER MFG. CO.; Milwaukee 10, Wis. 
Branch Offices: New York City; Philadelphio; Worcester, Mass.; Savannah, Ga.; Cincinnati; Chicago 
Konsas City; Waco, Texas; Salt Lake City, Utah; Guthrie, Oklo.; Seattle, Wash.; Los Angeles 


BADGER Wazec METERS 


“MEASURING THE WATER OF THE WORLD" 
ACCURACY LOW-COST MAINTENANCE + DURABILITY » SENSITIVITY 
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ates disposal problem, for this purpose. 
This is practiced at several 
plants described.—Kk. Thompson 


being 


Modern Substitutes for Soap. ANon 
Wtr. & Wtr. Eng. (Gt. Br.) 52:458 
(Sept. 49). Newest agents used in 
place of soap divided into several 
types: [1] turkey red oil, produced by 
combination of castor oil and sulfuric 
acid; [2] alkyl sulfates, produced by 
sulfating higher ales. (example, “Tee 
pol”) ; and [3] alkyl esters and amides, 
and alkyl sulfonates in which sulfur 
atom directly attached to one of carbon 
atoms in carbon chain (example, Ger- 
man “Mersolate”) Substances so far 
considered all similar to soap, being 
compds. of alkali metal, sodium, with 
org. radical; known as “anion active” 
ayents “Reversed have re 
cently been developed, cation active and 
highly stable toward acids, though not 
towards alkalis (example, “Fixanol” ) 
Some wetting agents, known as non- 
(“Lissapol N"), have good cold 
useful 


water wetting properties, are 
detergents and possess good stability 
toward hard water, acids and alkalis. 
Despite many diverse applications of 
synthetic wetting agents and detergents 
in industry, main outlet undoubtedly 
destined to be in domestic sphere to 
replace or augment soap. Outstanding 
advantage 1s resistance to hard water 
and absence of scum formation. Since 
in many England domestic 
water hard 
effective under such circumstances of 


H. Babbitt 


parts ot 
availabilitv of detergent 


real value 


Extraction of Salt From Sea Water. 
loyoraro Nacat, Taro Morise, Mirt- 
sucu & Kiyoko Iwata 
Research Report Osaka Munic. Inst 
Domestic Sci. (Japan) 17:483 (°46). 
fests made to find simple method of 
extracting salt from sea water by using 
Goseijuyu (res 
Adams and 


ion-exchange method. 
ins) method, described by 


Holmes, studied. This method used by 
[. G. Farben. of Germany and Resinous 
Products Chem. Co. of U.S.A. to pro- 
duce suitable water softener. With 60 
g. of cation-exchange resins per |. of 
sea water, only 6% of salt extracted; 
method under further study. By us- 


ing Ag,CO, and Ca-Parmuchito, salt 


content brought to 2000-3000 
ppm. from 1 1. of sea water; 150 g. of 
Ag.CO, and Ca-Parmuchito was used 
over and over again.—C.4 


was 


The Extraction of Salt From Sea 
Water. Hirosu1 Niswimara. Re- 
search Report Osaka Munic. Inst. Do- 
mestic Sci. (Japan) 17:471 (46). 
Salt extracted from sea water by using 
silver carbonate and citric acid, silver 
carbonate and tartaric acid, and silver 
carbonate and maleic acid. With hu- 
mans as subjects, found that after 
drinking 1 1. of water treated by each 
of 3 methods, degree of thirst as fol- 
lows: water treated with silver carbo- 
nate—citric acid produced greater thirst 
than that treated with silver carbonate- 
tartaric acid. Degree of thirst pro- 
duced by water treated with silver 
carbonate-tartaric acid equaled that 
produced by water treated with silver 
carbonate and maleic acid. No cases 
of diarrhea reported by those drinking 
silver carbonate-citric acid water. Ef- 
fect of drinking water treated with 
acid not 
those 


silver carbonate-tartaric 
known. Diarrhea reported by 
drinking water treated with silver car- 
bonate and maleic acid. No cases of 
fever, stomach pains, loss of appetite 
or nausea reported by those drinking 
water treated by any of 3 methods.— 
C.A. 


Removal of Iron From Drinking 
Water Under Field Conditions. T. 
I. Gotvusev. Gigiena i Sanit. (U.S. 
S.R.), 12:10:24 ('47). Well water 
contg. up to 30 ppm. FeO can be es- 
sentially freed from Fe (residual 0.1 


(Continued on page 60) 
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Warren Cost fron Pips 
tings con be suppliod in sizes 


2" with oll types of 


and in occerdanee, with Stonderd 


Specifications, 


BELL & SPIGOT 
PIPE 


FLANGE PIPE 


MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 
New York 5, N.Y. 


SPECIFY 
“WARREN 
PIPE” 


j 
 PROGLEMS 
. 
orren 
‘Take odventage of our Terge 
tr need of speeial to 
nar ipe Cor 
WARREN er MASS. 
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ppm.) by treating with chlorinated lime 
and allowing to stand 2 hr., either at 
head of well or im situ; dosage must be 
detd. individually for each case. Some- 
what more favorable results obtained 
by using gaseous Cl, in situ, which pre- 
vents undue water hardness.—C.A. 


Experiments on “Excess Lime” 
Treatment of the Brantford Water 
Supply. D. B. Wtr. & 
Sew. (Can.) 87:9:34 (Sept. °49). 
Lab. expts. showed that excess-lime 
treatment to slight hydroxide alky. ef- 
fects greater reduction of albuminoid 
ammonia than coagulation with alum 
alone at any dosage. Higher dosages 
of lime do not appreciably increase re- 
duction. Alum as coagulant aid to ex- 
cess lime enhances reduction, but small 
dosages of lime as aid to coagulation 
with alum do not give appreciably 
greater reduction than coagulation with 
alum alone. Activated silica improved 
coagulation with alum but did not in- 
crease albuminoid ammonia reduction. 
Excess-lime and alum coagulation also 
much more effective than alum alone 
in reducing Cl demand, and resulting 
free Cl residuals more stable, persisting 
in stored samples for weeks. Taste 
and odor removal comparable to that 
from free residual chlorination effected 
by excess-lime treatment, and combina- 
tion of 2 procedures gives results supe- 
rior to either alone. Prior treatment 
with excess lime, by reducing high Cl 
demand caused by protein substances, 
renders free residual chlorination more 
economical effective—R. E. 
Thompson. 


Clarification of Industrial Water by 
Floc Bed of Water Softener. R. S. 
Younc & A’ Gotrence. Wtr. & Wtr. 
Eng. (Gt. Br.) 52:294 (June °49). 
Several years ago lime-soda softener 
installed at Rhokana Corp. Plant, 
Nkana, Northern Rhodesia, to treat 
water required for locomotives and 


power plant evaporators during dry 
season. This softener had capac. of 
150,000 gpd. (Imp.) and produced con- 
ventional, rapid cold-water softening, 
wherein treated water flows upward 
through thick floc bed in vertical cone. 
However, troublesome scale still ap- 
peared on boiler tubes. Scale derived 
from clay and suspended matter in 
water and appeared to form aluminum 
silicate compd., hard to remove. To 
remove mud from raw water, it was 
passed from primary settling reservoir 
through floc bed of softener during 
wet season after softening had been 
discontinued. Practice of softening 
water when clear and filtering through 
floc when rainy season yields soft but 
muddy water has been employed for 
past 2 yr. Results have been satisfac- 
tory. Clay particles apparently ad- 
sorbed on floc. Entrained mud _ pe- 
riodically drawn off with small quant. 
of floc.—H. Babbitt. 


Sedimentation Basins and Accessory 
Safety Measures in Collectors for 


Springs. Roserto Co.ostmo. Giorn. 
Gen. Civ. (Italy), 86:245 (May ’48). 
Water from springs in limestone or 
granite areas generally carries small 
suspended particles during wet season. 
To obtain clear water, sedimentation 
basin built at outlet of spring, calcd. 
to settle particles down to ro-mm. size. 
Several examples of such basins shown 
by plans and sections. (Where enough 
data given, period of retention calcu- 
lates to 90-210 sec., with flow veloci- 
ties of about 1”/sec.) Care taken to 
get uniform distribution of flow. Ear- 
lier basins had no provisions for re- 
moval of sludge; in later installations 
1 sludge removal valve provided, and 
still later several such valves. All de- 
signs shown have only single sedimen- 
tation basin, requiring interruption of 
service during sludge removal. Spe- 
cial pipe arrangements then necessary 
to avoid water hammer in conduit 
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WHEN should the GRAVER REACTIVATOR 
be used for cold process softening or clarification? 


You will find the answers to these questions in a 
NEW bulletin on the GRAVER REACTIVATOR 
... a high flow rate, upflow solids-contact de- 
sign of water softener and clarifier. 

If your water supply is hard or contains silt, clay, 
color, organic impurities or other suspended 
solids, you will find this bulletin informative and 
helpful. Copies will be sent to plant executives and 
engineers who write on their Company lewerhead. 


Dept. 110, 216 West 14th Street, New York 11, New York, U.S.A. 


A oF GRAVER TANK & MEG-CQ.INC. mast cwicago, mo. 
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GRAVER GRAVER WATER CONDITIONING CO. 
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when put in operation again. Basins 
have overflow weirs and bypasses to 
take care of yield from spring not used 
in conduit. Basins built underground, 
but, for sanitary protection, have inside 
ylass cover. All valves handled from 
outside basin. Every conduit has 
measuring device, usually venturi me- 
ter. Cost of sedimentation basin only 
small part of total expense of outlet 
structure and conduit—Maxr Suter 


Addition of Air. 
A. H. M. Boetens. Water ( Neth.) 
33:238 (Oct. 27, °'49). Method of 
purifying and simultaneously removing 
from 


Filtration With 


iron, manganese and ammonia 
water by alternating addn. of air to 
rapid sand filters has been used for 
swimming pool treatment but not as 
yet applied to potable water treatment 
Studies with well water contg. iron dif 
ficult to remove (7.2 ppm. before and 
4.1 ppm. after aeration) showed that 
after treatment, iron content reduced 
to less than 1 ppm. Free CO, (110.7 
ppm.) removed to practically same ex 
tent, D.O. increased to 8.3-10.3 ppm 
Contrary to present theory and practice 
filters as water 
particularly iron 


aeration of well as 
important, 
compds. cannot be removed with usual 
methods. Sand sizes used 1—-1.5 mm.- 


W’. Rudolfs. 


Ww here 


A New Filter Bottom Construction. 
C. W. Hutspercen. Water (Neth.) 
33 :243 ( Oct. 27,°49). Good filter bot- 
tom should not be affected by vari- 
ations in flow (backwashing), should 
be washable with water or air, must be 
thin, require no maint., be easily re- 
to install, readily 
New type 


placeable, be easy 
available and inexpensive 
of bottom constr. consists of aluminum 
slit nozzle caps screwed into holders, 
which in turn fastened about 4” into 
2”-thick, 28 x 28” cement plates or 


Rudolf s 


into steel plates 


EUROPEAN SUPPLIES 


Highlights in the Development and 
Operation of the Vienna Water 
Works. A. Steinwenper. Gas, Was- 
ser, Warme (Austria) 3:155 (Aug 
'49). Since beginning of development 
question of mountain springs of 
ground water supply debated. Ground 
water considered good for industrial 
but not for potable use. This view 
changed because of increased danger 
of poln. With daily water consump- 
tion of 132 megd., cost of collection and 
storage high. Separation of potable 
and industrial water, using mountain 
springs and canal or ground water, re- 
spectively, requires duplication of 
distr. systems and industrial water 
would still need to be safe for human 
use. Chlorination of water valuable 
but should not be used if it can be 
avoided. Vienna water supply chlo- 
rinated since "45 because of bomb and 
other war damage. Hoped that when 
peace declared this costly procedure can 
be abandoned. In future further de 
velopment of mountain springs prob- 
ably economically unsound, but to con- 
struct very large basins to store ground 
water also costly. Combination of 2 
sources of supply considered most prac 


ticable —W’. Rudolfs. 


Iceland’s Municipal Hot Water Sys- 


FRANK ILLINGWoRTH. Wtr. & 
Wtr. Eng. (Gt. Br.) 52:437 (Sept. 
49). Near Reykjavik, engrs. drilling 
to depth of 1200’ for natural hot water 
to supply new suburbs. Reykjavik and 
Sellfoss remain only towns in world 
with hot-water street mains on city- 
Reykjavik system con- 
ceived in ‘28. Installation proved suc- 
cess and in '34 extended to approx. + 
of city. Foremost problem insulation 
of mains, since springs 10 mi. from city 
and winter temp. low. Insulating ma- 
terials selected: for main pipes—lava 
slag and peat; for urban street mains— 


tems. 


wide scale 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 
ipalities in the U. S. 


“Watch Dog” models 

. . made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and so many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON METER CO. 


296 South Street, Newark 5, New Jersey 


SUBSIDIARY OF 


WORTHINGTON 


WORTHINGTON PUMP AND MACHINERY CORPORATION ————____! 
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Without bursting strength—or, for that matter—-without all 

of the strength factors listed opposite—no pipe laid 100 years 
ago in city streets would be in service today. 

But, in spite of the evolution of traffic from horse-drawn 
vehicles to heavy trucks and buses—-and today’s vast complexity 
of subway and underground utility services—cast iron gas 

and water mains, laid over a century ago, are serving in the 
streets of more than 30 cities in the United States and Canada. 
Such service records prove that cast iron pipe combines 

all the strength factors of long life with ample margins of safety. 
No pipe that is provably deficient in any of 

these strength factors should ever be laid in city streets. 

Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Engineer, 122 So. Michigan Ave., Chicago 3. 


CAST IRON PIPE 


= 
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No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


BURSTING STRENGTH 


In [full length bursting tests standard 6-inch 
cast iron pipe withstands more than 2500 Ibs. 
per square inch internal hydrostatic pressure, 
which proves ample ability to resist water- 
hammer or unusual working pressures. 


The toughness of cast iron pipe which enables 


SHOCK STRENGTH weit handling, is demon 


strated by the Impact Test. While under 
hydrostatic pressure and the heavy blows 
from a 50 pound hammer, standard 6-inch 
cast iron pipe does not crack until the ham- 
mer is dropped 6 times on the same spot from 
progressively increased heights of 6 inches. 


CRUSHING STRENGTH cast pire to withstand ox 


ternal loads imposed by heavy fill and unusual 
traffic loads is proved by the Ring Compres- 
sion Test. Standard 6-inch cast iron pipe 
withstands a crushing weight of more than 
14,000 Ibs. per foot. 


4) AM STRENGTH When cast iron pipe is subjected to beam 
stress caused by soil settlement, or disturb- 

ance of soil by other utilities, or resting on 

an obstruction, tests prove that standard 


6-inch cast iron pipe in 10-foot span sustains 
a load of 15,000 Ibs. 


SERVES FOR CENTURIES. 
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porous lava slag; and for house pip- 
ing—-glass wool, tarred paper and bitu- 
men sheets, melted together at edges. 
Avg. temp. of water from boreholes 
87°C. Water piped from wells through 
9400 of steel pipe 4-12” in diam. to 
cistern near pumping station. Station 
comprises 3 units, each driven by 
300-hp. elec. motor and capable of dis- 
charging 1980 gpm. (Imp.) against 
head of 460’. With max. requirements 
2 units operated. From pumping sta- 
tion water flows through double 14” 
steel pipes to concrete tanks with capac. 
of 242,000 gal. (Imp.), on hill over- 
looking Reykjavik. Altitude of tanks 
permits gravity flow to city, but pump- 
ing station has been built to maint. 
pressure in event of heavy demands. 
Insulation has proved so good that in 
coldest winter temp. drop is only 
5-6°C. to furthest home using system. 
Piping in town exposed to great 
changes in temp. Expansion joints in- 
serted at proper intervals. Flexible 
pipes made of copper alloy also in- 
serted. Street lines laid on iron sup- 
ports which prevent sagging. Expan- 
sion of house lines provided for by 
zigzag bends, insulation coating being 
loose enough to permit expansion be- 
tween bends. Expansion gaps in con- 
crete channels packed with bitumen, 
tarred paper and hemp. Urban system 
has considerable number of valves and 
expansion joints, around all of which 
concrete boxes built. Where channels 
slope toward box, drain leads to sewer 
system. Traps prevent sewage vapor 
from entering box. Stopcock installed 
on each house line close to its connec- 
tion to street line. Newly laid house 
lines connected straight to central heat- 
ing system close to (house) boiler. 
Meter, control valve for daily regula- 
tion of flow, and check valve installed. 
Water for bath and wash basins taken 
from line before it enters heating sys- 
tem. Tenant of 5-room flat pays 15s. 
per week in winter; in summer about 


AND RUNOFF 
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7s. Running expenses low. In 1948 
board made profit of £50,000 on initial 
outlay of £1,000,000—H. E. Babbitt. 


Water Supply for Amsterdam. L. 
Huisman. Water (Neth.) 33:255 
(Nov. 10, ’49). Larger rivers 
(Rhine, Lek) available for supply, but 
contain material quants. of chlorides 
and odor- and taste-producing sub- 
stances. At low flows org. impurities 
already high. Min. flow recorded dur- 
ing ’20-'47, 74 cu.m./sec., avg. 430. 
Flow of less than 200 cu.m./sec. oc- 
curs less than 19 days in 100. Flows 
of less than 100 cu.m./sec. for period 
of 50 days/yr. may be expected every 
73 yr., and for period of 15 days, every 


11 yvr.—W . Rudolfs. 


Review of Water Supply in the Neth- 
erlands. B. F. van Nievett. Water 
( Neth.) 33:187 (Sept. 13, 49). First 
water works established at Amsterdam 
in 1853; now 180 public and 22 private 
companies, which delivered about 76 
bil.gal. in '47 to 80% of pop. Max. 
yield of dune water 50,000,000 cu.m. 
yr. and ground water 100,000,000 
cu.m., while future annual require- 
ments are 385 cu.m.; difference to be 
obtained from surface waters. Hydro- 
logical conditions unfavorable. Con- 
sumption low ; for instance, The Hague, 
Haarlem and Amsterdam per capita 
use 32, 19 and 14 gpd., respectively. 
Reasons for low consumption: many 
industries have own supplies; std. wa- 
ter closets have capac. of 2 gal. with 
no leakage; strict plumbing rules 
Many studies made by government and 
water works agencies pertaining to 
standardization, corrosion, hydraulics, 
ground water, coagulation, filtration, 
algae growth, etc. Purif. of ground 
waters almost entirely limited to re- 
moval of iron and manganese and cor- 
rosion prevention. In general, iron 
and manganese removed by aeration 
and rapid sand filtration, oxidation 
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Control . . . of paramount importance 
in chlorine gas feeding . . . is a major feature 
of Builders Chiorinizers. With their unique dio- 
phragm control valves, these feeders keep 
chlorine gas flowing evenly, accurately. Auto- 
matic compensotion is built in . . . temperature 
and pressure changes have no effect on the 
accuracy of chlorine delivery. Here's the valve 
that brings true watchdog dependability to the 
chlorination of water and sewage. 


For extra sofety, the Chlorinizer control valve 
incorporotes a powerful coiled spring, poised, 
ready to cut the chlorine flow if any condition 
occurs to interfere with safe operation. Leorn 
more about the many odvantoges of Builders 
Chlorinizers: for manual, semi-cutomatic, pro- 
gram, or flow-proportional chlorination. For 
Bulletins and engineering information, address 
Builders-Providence, Inc. (Division of Builders 
Iron Foundry), 365 Horris Ave., Prov. 1, R. |. 


BUILDERS PRODUCTS 
The Venturi Meter * Propelofio and Orifice Meters * 
Kennison Nozzles * Venturi Filter Controllers and 


Gouges * Conveyoflo Meters * Type M and Flo- 
Watch Instruments * Wheeler 


— Chliori Gas Feeders * 


Monometers * Chronoflo 
with extra features 


BUILDERS«PROVIDENCE 
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stimulated by addn. of potassium per- 
manganate.—W’. Rudolfs. 


Fluorine in Polish Water Supplies. 
Janina DituyNsxa & Jan Just. Gaz, 
Woda i Tech. Sanit. (Poland) 23:228 
(July-Aug. 49). Anals. made of flu- 
orine content of Polish water supplies. 
In future addnl. well supplies will be 
examd. to obtain more complete picture 
of distr. of fluorine in waters used for 
drinking, culinary and food-processing 
purposes. 334 munic. and public water 
supplies examd. Of this number only 
6 showed fluorine in excess of 1 ppm. 
F (highest reported 3.2 ppm.), and 9 
showed fluorine varying from 0.5 to 1.0 
ppm. As result mottled enamel report- 
edly does not constitute serious problem 
in Poland. Authors state that should 
prophylactic addn. of fluorine as cur- 
rently practiced in U.S. prove of value, 
such addns. may be proposed for those 
supplies deficient in fluorine —Conrad 
P. Straub. 


The Malmé Water Works at Vomb 
[Sweden]. A.trrep Jerven. Wrtr. & 
Wtr. Eng. (Gt. Br.) 53:3 (Jan. ’50). 
Malmo water works largest in Sweden 
using ground water. In ‘48 Malmo 
had pop. of 185,947 and water con- 
sumption of 3100 mil.gal. (Imp.). Up 
to '40 ground water from preglacial 
sand stratum exclusively used, quant. 
available being 8 mgd. (Imp.). Cen- 
tral pumping station situated 21 mi. 
from center of town. When ground 
water no longer sufficient, intended to 
amplify rainfall by pumping lake water 
to more elevated wooded parts of area. 
Main plant constructed for 10 mgd. 
(Imp.). 25 wells built. Water raised 
by shaft-driven borehole pumps. Each 
well delivers 500,000 gpd. (Imp.). 
Water flows in conduits to 2 suction 
wells outside central pumping station. 
Main pressure pipe rises over hills. 
At highest point, 5 mi. from pumping 
station, reservoir of about 800,000 gal. 


(Imp.) capac. has been constructed. 
Pumping plant to consist of 6 vertical- 
spindle, electrically driven centrifugal 
pumps, each of 4000-gpm. (Imp.) ca- 
pacity at 200 ft. head. Distance be- 
tween pumping station at Vomb and 
water works buildings in Malm6 about 
183 mi. 36” pipeline carries water. 
Pipe consists of 3” steel plate covered 
externally and internally with re- 
inforced concrete. Cost, exclusive of 
pipeline to Lund and grounds at Vomb, 
amounts to £800,000.—H. E. Babbitt. 


District Water Supplies in Switzer- 
land. Anon. Wtr. & Wtr. Eng. (Gt. 
Br.) 52:543 (Nov. ’49). In Switzer- 
land surface water little used for hu- 
man requirements. Brief acct. of wa- 
ter works of Freiberge, in canton of 
Berne, typical. In lower-lying valleys 
of neighboring rivers Suze and Doubs, 
there is abundance of ground water, 
which is collected in 2 wells and deliv- 
ered by low-lift pumps into daily serv- 
ice tank with capac. of about 44,000 
gal. (Imp.). High-lift pumping sta- 
tion, with 2 pumps of 265-gpm. (Imp.) 
capac., delivers water to high-level 
reservoir, with capac. of 330,000 gal. 
(Imp.), about 1770’ above station. 
From reservoir, water flows into 
distributing mains. Prelim.  drill- 
ings showed that geological condi- 
tions throughout valley homogeneous. 
Pumping tests gave good results. 
Tests showed that 3 wells sufficient to 
supply all water required. 12-stage, 
high-lift centrifugal pumps fitted with 
Sulzer balancing discs, bronze impel- 
lers and guide wheels, and high-grade, 
cast-iron, one-piece end covers. Each 
pump driven by horizontal, asynchro- 
nous 3-phase, 2940-rpm., 380-v., 50- 
cycle motor developing 220 hp. Each 
delivery pipe fitted with check valve 
having bypass electrically controlled 
and operated by servomotor, and also 
with stop valve controlled and operated 
in similar manner. Common delivery 
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IN LARGE-DIAMETER WATER LINES... 


for lower first cost 
lower operating cost 
le wWweYF maintenance cost 


and higher flow capacity 


STEEL WATER PIPE---LINED AND COATED 
WITH KOPPERS BITUMASTIC 70-B ENAMEL 


TEEL water pipe lines, protected 

inside and out by a durable coat- 
ing of Koppers Bitumastic® 70-B 
Enamel, offer you greater savings 
from every angle than other types 
of large-diameter water line instal- 
lations. 

Inside the pipe, the spun lining 
of Koppers Bitumastic 70-B Enamel 
prevents tuberculation and_ rust. 
It’s unnecessary to compensate for 
possible corrosion losses by specify- 
ing oversized diameters or addi- 
tional wall thickness. The glass- 
smooth lining maintains a high co- 
efhcient of flow both initially and 
after decades of service. The result- 


ing reduction in pumping costs is 
substantial. 

On the pipe exterior, Bitumastic 
70-B Enamel prevents pitting and 
leakage due to soil corrosion . . . 
keeps maintenance and replace- 
ment costs low. 

Steel pipe itself offers you other 
important savings. Fewer joints are 
required, since steel pipe can be fur- 
nished in longer lengths. And the 
purchase price of Bitumastic-coated 
steel pipe is low, too. 

Give your community the most 
for its tax dollars by specifying steel 
water pipe lined and coated with 
Koppers Bitumastic 70-B Enamel. 


BITUMASTI( enamets 
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KOPPERS COMPANY, INC., Tar Products Division, Dept. 5051, Pittsburgh 19, Pa. ; 
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pipe conveys water into principal high- 
level reservoir. This pipe, about 1900 
yd. long, rises about 1750’ and is di- 
vided into 3 sections, 8” at bottom, 9” 
and finally 10° at top. Automatic 
equip. comprises remote-control, re- 
mote-indicating safety and alarm de 
vices First single water supply Sys- 
tems to be built in Switzerland were 
those of Aarau in 1860, Neuchatel in 
‘62, Zurich in '64, Basle and Geneva in 
‘65, Lausanne in "68 and Berne in ‘69 
Geneva much water per 
capita 2000 yr. ago as today. It was 
supplied through Roman aqueduct ot 
Cranves.—H. FE. Babbitt 


received as 


ANNUAL REPORTS 


Los Angeles Dept. of Water and 
Power. Report and Accounts of 
Water System (Year Ending June 
30, 1948). Operating revenue $17,- 
812,743, total income $18,320,503, op- 
erating $8,671,668, interest 
and amortization charges $1,790,760, 
depreciation $3,179,062, net 
$4,679,013 Water sold 

28% and revenue therefrom 4.1% as 
result of addn. of 15,900 customers 
Distr. mains 4519 mi., services 432,388, 
meters 365,597, hydrants 23,970. Total 
investment in plant and equip. $194, 
572,899, depreciation reserve $52,- 
173,394, bonds outstanding $42,119,- 
349.59, earned surplus $65,544,250.81 
city’s $113,485.448.98 Ave 
billing cu.ft.. 10.71lé 
Avg no. of customers 354,765 R. 1 


expense 


income 
increased 


equity 
price per 100 


Thompson, 


Augusta (Me.) Water Dist. Annual 


Report (1948). Fixed assets $1,982. - 
655.23, long-term debt $481,500, earned 
surplus $377,623.91 Revenue $125.,- 
213.82, operating expense including 
depreciation $88,545.28, net operating 
revenue $36,068.54, net $937. 
Supply from Carleton Pond and L. 
Cobbosseecontee, treated with Cl and 


loss 


lime, avg. dosages 6.4 and 32.6 lb. per 
mil.gal., respectively. Avg. consump- 
tion 2.66 mgd. Services 3780, mi. of 
mains 77.8, gate valves 778. Storage 
more than 16 mil.gal. History of water 
district included.—R. FE. Thompson. 


Worcester (Mass.) Bureau of Wa- 
ter. Annual Report (1948). Estd 
pop. 204,143. Supply from impound 
ing reservoirs (6520 mil.gal.), 67% 
gravity, 339% pumped, treated with 
chloramine. Max. consumption 30 
mgd., avg. 22.5, 110 gpd. per capita. 
Water unaccounted for 12.74%. Reve 
nue per capita $5.83. Cost of water 
per mil.gal.: at reservoirs $11.12. de 
livered to distr. system $16.50, deliv 

ered at faucet $51.06, exclusive of 
$1.69 and $26.10, interest and pay 
ments, respectively, on loans 
Cost of chloramine treatment $1.30 per 
mil.gal. Chemicals used: Cl 36,632 
lb., NH, 6805 Ib. 37° (24-hr.) count 
reduced from 40.2 to 11.6 per ml., 20 
(48-hr.) count reduced from 190.6 to 
53.1, Esch. coli per 100 ml. reduced 
from 2.18 to 1.19. Turbidity 4, color 
18, hardness 25 ppm., pH 6.4. Mains 
446 mi., services 305 mi., hydrants 
3849, valves 6179, 34,117, 
meters 30,091 (99.79% of active serv- 
ices metered). Maint. cost per hy- 
drant $12.36. Pressure 20-200 psi 
Receipts $1,217,558.01, operating ex- 
pense $403,740.72, interest $13,900, re- 
tirement of bonds and notes $215,000. 
excess of receipts over expenditures 
$579,917.29. Value of plant $15,015, 
261.49, outstanding bonds $1,192,000.- 

R. E. Thompson. 


serial 


services 


Richmond (Va.) Dept. of Public 
Utilities. Annual Report (Feb. 1, 
1947, Through June 30, 1948). Peak 
demand 42 mgd., but 30-mgd. plant 
operated successfully under heavy 
overload. Contract awarded for 36- 
mgd. addn. Pep. 230,200, water cus- 
tomers 52,134, customers per mi. of 
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modernize-—for 


greater capacity—economically 


with Rex Floctrol and Verti-Flo! 


When increased demands exceed the 
capacity of your water treatment 
plant, you can bring your plant up- 
to-date . step up capacity .. . eco- 
nomically with REX FLOCTROLS and 
VERTL-FLO Clarifiers. Installed in new 
or existing tanks, these efficient units 
provide greatly increased capacities 
... more effective results. 

At the Fairmont, Minn., treatment 
plant, for example, REX FLOCTROLS, 
installed in modernized tanks, and a 
VERTI-FLO in an existing tank, made 
possible an increase in plant capacity 
from the originally designed capacity 
of $00,000 G.P.D. t0 2,000,000 
G.P.D. without increasing the physical 
size of the plant. 

Tests show that the chemical re- 
action is complete within the FLOC- 
TROL despite the extreme seasonal 
changes in water temperature. 

The VERTI-FLO equipment was 
installed in two existing rectangular 
settling tanks, providing for and efh- 
ciently handling 2,000,000 gallons 
daily, an increase of 1,500,000 gal- 
lons daily over the original designed 
capacity of the two conventional 
tanks. Detention time was reduced 
from 6.2 hours to 1% hours, and 
solid removals were remarkably im- 
proved. Effluents were improved to 
the point where filter runs were in- 
creased 5 to 6 times. 


REX FLOCTROLS at Fairmont, Minn. 


Why not reap the benefits of this modernization for your plant? 
For complete details and informative literature, write: CHAIN BELT 
COMPANY, 1609 W. Bruce Street, Milwaukee 4, Wisconsin. 


71 
| 
cae. REX VERTI-FLO Clarifier at Fairmont, Minn. at 
: REX WATER TREATMENT EQUIPMENT 
‘ 


72 CONDENSATION 


main 97.8, avg. consumption 30.62 
mgd., 130 gpd. per capita. Water 
revenue $2,008,081.24: operating ex- 
pense $899,884.89; depreciation, taxes 
and interest $1,038,654.99; net income 
$69,541.36. Net debt $3,615,649.54. 
Cost of purif. $12.77 per mil.gal., of 
which $2.78 for coagulants and $1.47 
for Cl. Total cost, including depreci- 
ation, taxes and interest, $122.97 per 
mil.gal., or 9.23¢ per 100 cu.ft. Rates 
per 100 cu.ft., 6-15¢ with min. monthly 
bill of $1; outside city, 6.5-32.5¢ and 
$2.10, respectively. Avg. chem. dos- 
ages, lb. per mil.gal.: before filtra- 
tion—Cl 27.2, SO, 2.1, activated C 5.8; 
after filtration—NH, 2.5, Cl 9.1, CaO 
50. Coagulation with alum or chlo- 
rinated copperas. CuSO, also used. 
Avg. filter run 73 hr. Avg. turbidity 
reduced from 28 to 0.1 ppm., color 
from 69 to 2.1, 37° count from 852 to 
0.02 per ml. Positive presumptive 
coliform tests on finished water: 100 
ml., 1, 10 ml., 0. Mains 532 mi., hy- 
drants 3225, meters 52,877—R. E. 
Thompson. 


Aberdeen (Wash.) Water Dept. In- 
come, Profit and Loss Statement 
(Dec. 1948). Operating revenue 
$247,281.57, operating expense $168,- 
977.25, net revenue after allowing for 
interest and taxes $51,997.13. Fixed 
assets $3,233,533.88. Investments, spe- 
cial funds, current and deferred assets 
increase total to $3,583,140.21. Sur- 
plus $1,300,695.72. Capital liabilities 
$586,000.—R. FE. Thompson. 


Seattle (Wash.) Water Dept. An- 
nual Report (1948). Metered water 
revenue $3,126,299.13, decrease of 
$287,828.89. Peak demand 138 med., 
decrease of 28, due almost entirely to 
record rainfall during sprinkling sea- 
son. Cost of operation increased 
$178,369.61 and net income decreased 
from $689,791.98 in 47 to $256,067.75. 
No fires on watershed for second yr. 
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since 1900. Funded debt $2,299,000, 
surplus (city’s equity) $26,683,361.04. 
Cost of billing and collecting 113,740 
accts. $1.408 per acct. per yr. Avg 
daily metered consumption 61.7 mgd., 
estd. municipal service 7 mgd. Unit 
revenue per 100 cu.ft. 10.83¢, cost 
9.02¢ ($120.31 per mil.gal.), of which 
5.41¢ for operation and maint. Distr. 
storage 362.5 mil.gal. Distr. mains 
1131.6 mi., supply mains 77.1 mi., hy- 
drants 10,916, valves 9965, meters 
115,346. Meters repaired: percentage 
of meters in use 7, avg. months of 
service 107, avg. cost $3.14. Cedar R. 
water contains total solids 42 and 
hardness 22.1 ppm., and has pH value 
7.3. Estd. pop. served 579,057, 100% 
metered. Per capita consumption 132 
gpd. Pressure 25-125 psi—R. F. 
Thompson. 


PIPELINE MATERIALS 


Asbestos-Cement Pipes in Holland. 
Anon. Wtr. & Wtr. Eng. (Gt. Br.) 
§2:505 (Oct. From report is- 
sued by Commission for Study of Wa- 
ter Supply Technique in Holland. 
General opinion in Holland about re- 
sults obtained from asbestos-cement 
pipe favorable. Usually decision to 
employ this material inspired by econ- 
omy, immunity from chem. influences, 
small loss of head, and insensibility to 
stray currents. Tests showed that 
material not absolutely watertight, but 
perviousness to water so slight as to 
be of no practical signif. From re- 
sults of expts., concluded that prefer- 
ence should be given to testing of ma- 
terial after complete immersion in 
water for 7 days. On basis of tests, 
commission considers following as rea- 
sonable for testing purposes: tensile 
strength, at least 2280 psi.; strength to 
ring pressure, at least 6390 psi.; bend- 
ing tensile strength, at least 3195 psi. 
Danger of corrosion exists only in very 
acid soil with pH between 1 and 3, or 
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ALWays 
READY 


HYDRANTS 
and VALVES 


HUB ENDS... FLANGED ENDS... UNIVERSAL 
OR STANDARDIZED MECHANICAL JOINT 


VALVES—-AWWA approved iron body, 
bronze mounted with double disc paral- 
lel seat or solid wedge. Non-rising 
stem, outside screw and yoke... hy- 
draulic or motor operated... spur or 
bevelled gear . . . square bottom and 
low pressure. Also, approved Under- 
writers and A.F.M. series. 


M & H PRODUCTS INCLUDE— 


FIRE HYDRANTS ELECTRIC MOTOR 
GATE VALVES OPERATED VALVES 
WALL CASTINGS SHEAR GATES 
VALVES 

AND VALVES FLAP VALVES 
CHECK VALVES SLUDGE SHOES 
FLOOR STANDS FLANGE AND FLARE 
SPRING LEVER FITTINGS 

HECK VALVES 


axrs NSIO STEMS 


HY DRAULI 
OPERATE! D VALVES CUTTING-IN TEES 


Wak) VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


Write For 
Catalog 
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soil that is alternately aerobic and 
anaerobic. Presence of sulfates and 
magnesium salts in ground water may 
cause formation of double salts with 
calcium from cement, accompanied by 
increase in vol. of latter, which may 
lead to destruction of pipes. Coating 
of satisfactory thickness obtained with 
bitumen, applied hot, after prelim 
prepn. of pipe; this layer adhered quite 
well at first; later, however, it was 
pushed off surface when pipe subjected 
to hydraulic pressure, owing to pervi 
ousness of asbestos cement. Commis- 
sion suggests that mains be tested for 
watertightness immediately after be 
ing placed in trench, no water test to 
be made for 2-3 weeks thereafter 


H. FE. Babbitt 


Prestressed Reinforced Concrete 
Water Pipes. Kort Hammonp. Wrtr. 
& Wtr. Eng. (Gt. Br.) 52:497 (Oct. 
'49). In conventional type of precast 
reinforced concrete pipe steel re 
inforcement bonded into concrete at 
time of mig., with result that relations 
hetween stresses in concrete and steel 
fixed and minor cracks must inevitably 
be accepted. When such pipe em- 
ployed as conduit for conveying water 
under pressure, shell subjected to ten 
sile stress against which concrete weak. 
In prestressing concrete pipe, engr 
tries artificially to improve tensile 
strength of concrete by imposing on 
material prelim. internal stress before 
water pressure applied within pipe 
Prestressing applied by steel wires or 
bars which are stretched; if steel 
stretched before concrete set, pipe 
called “pretensioned” ; if after, “post 
tensioned.” Design of prestressed con- 
crete member involves no new theory 
regarding working loads. Four Brit- 
ish patents refer specifically to pre- 
stressed concrete pipes. In Freyssinet 
process, prestressed concrete water 
pipe can be produced in 3} hr. Con- 
crete vibrated, then compressed, then 
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expanded by its initial pressure, and 
finally heated. Pipes designed for 
pressure of 40-70 psi. Reinforcement 
of Freyssinet pipe consists of high- 
tensile steel rods in which yield point 
raised to 113,000 psi. Concrete has 
high percentage of ordinary Portland 
cement mixed with fine aggregates 
Largest of aggregates about 0.4” for 
pipes with shell thickness of 2”, slightly 
larger size being used for pipes w ith 
greater shel! thickness. Core, used in 
casting, consists of either forged or 
welded steel tube with rubber jacket 
Water at high pressure introduced be- 
tween steel core and outer rubber 
jacket; thus possible to enlarge «iam. 
of core. Outer form detd. by series of 
[-beams bearing upon wooden staves, 
with their lower points resting on sus- 
pender ring. Since concrete highly 
compressed in 3 directions, under de- 
sign pressures steel reinforcement has 
been prestressed to double working 
pressure, or about 78,000 psi., at which 
point concrete under no stress. Sys 
tem of controlled stress has been de 
signed by W. C. Parmley. Specially 
coated steel hoop rods terminate in 
metal box castings and are embedded 
in shell of pipe at time of mfre. By 
turning nuts on ends of rods they can 
be tightened to produce any desired 
tensile stress in steel and to secure defi- 
nite compressive stress in concrete. 
At Melbourne, Australia, firm of 
Rocla, Ltd., employs expansible steel 
core with sand packing. In_ this 
method, circumferential reinforcement 
in wall of pipe stretched before con 
crete set. Pipes made by centrifugal 
process and when removed from spin- 
ning machine are stood on end in 
molds. Water pressure of 200-3000 
psi. applied to expansible sheet metal 
core. When concrete hardened, water 
pressure released and sand core re- 
moved but steel remains in tension 
Pipes up to 20” in diam. with 14” wall 
thickness have successfully resisted in- 
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What About the 
Reputation of the Builder 


A good reputation is more pre- 
cious than great skill and fine 
quality. Strangely enough, a good 
reputation cannot be bought, nor 
is it ever offered for sale. It can 
only serve as a bond of human 
confidence so vital in modern 
business transactions. For sev- 
enty years Layne has been build- 
ing a good reputation. The task 
isn't complete yet, nor will it ever 
be. But the job is far enough ad- 
vanced to be bringing in many 
fine orders for Layne equipment 
and services. As a basic policy, 
it has aided Layne to become a 
great world-wide organization. 


When you buy a Layne Well 
Water System or a Layne Verti- 
cal Turbine Pump, you are get- 
ting the assurance that if Layne 
equipment does not make good 
—the Layne Organization will! 


DOING THE JOB COMPLETE! 


Layne’s planning supplements that of your own engi- 
neers, but Layne’s work is complete from the test well 
to the finished, and in operation units—proven in pro- 
duction volume and fully adjusted for the task to be 
performed. Such a service is widely welcomed by the 
Nation’s greatest—and sometimes smallest cities and 
industrial plants. It is an over-all service that saves 
time and gives universal satisfaction. For further in- 
formation, literature, etc., address 


LAYNE & BOWLER, INC. 
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— 
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ternal water pressure of 130 psi. In 
South Africa, Superconcrete Pipes, 
Ltd., introduced method of prestressing 
longitudinal reinforcement, applicable 
to spun pipe. Reinforcement passed 
through holes in plates at ends of mold 
where bars held by clamps. Between 
one end of mold and clamp is screw by 
which bars can be stretched before 
mold rotated. In American method of 
Lewiston Concrete Pipe Co., pipes in 
12’ lengths made as follows: major 
portion of pipe cast to thickness of 34” 
by spinning process, contg. only longi- 
tudinal reinforcement in form of small- 
diam. steel bars with washers at each 
end. After pipe cured in steam for 3 
days, each bar stretched by nuts tight- 
ened with long-handled wrenches. Pipe 
lifted into position for applying cir- 
cum ferential reinforcement. Pipe next 
set in vertical position within metal 
mold, where 1” coat of mortar applied 
to outside of shell. Tension in circum- 
ferential wire obtained partly by fric- 
tion resulting making several 
turns of wire around fixed wheel, and 
partly by resistance of drum to which 
Lock Joint Pipe Co., 
concern, employs 


from 


wheel attached. 
another American 
cylinder of welded sheet steel with 
joint rings attached, which is tested by 
internal water pressure. Cylinder then 
lined with After concrete 
cured, ready for tension winding. 
Wire wound spirally while core spun 
in lathe. In America prestressed con- 
crete pipes have been mfd. with exter- 
nal wrapping of high-tensile steel wire 
in lengths from 12’ to 16’ and up to 
48” in diam., with wall thickness of 3” 
Pipe-making process in Czechoslovakia 
uses low tension during winding to 
keep bending and torsion stresses low 
At same time wire heated so that ten- 
sile stress induced on cooling added 
to stress produced by winding. This 
known as Ruml process. In France, 
friction avoided in circumfer- 
ential hooping by tensioning hoops 


concrete. 


losses 


with radially disposed hydraulic jacks 
instead of jacks ranged tangentially. 
Tests carried out by U.S. Bureau of 
Standards on pipes having internal 
diam. up to 30”. 
sure, 600 psi.; crushing strength, 12.- 
300 psi.; and load carried at center of 
14 span, 140,000 Ib. 


inforced concrete now well established 


Max. internal pres- 


Prestressed re- 


process in water engineering —H. F. 
Babbitt. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals not abstracted, are 
listed below. 


Bacterial Standards for Natural Wa- 
ters. Apert Wotman. Sew. & Indus. 
Wastes, 22:3:346 (Mar. ’50). 


Reclamation of Water From Sewage 
and Industrial Wastes in Los Angeles 
County. Russert G. Lupwic. Sew. 
& Indus. Wastes, 22:3:289 (Mar. '50). 


Industrial Waste Treatment—Sympo 
sium. Ind. Eng. Chem., 42:594 (Apr 
50). 


Correction of Reservoir Leakage at 
Great Falls Dam. A. H. Weper. 
Proc. A.S.C.E. 76:1:101 (Jan. 


Canadian Induced-Precipitation Ex- 
periments. D. Fraser, K. G. Pertit a 
Joun L. Orr. Eng. Jour. (Can.), 33: 
3:177 (Mar. '50). 


Corrosion of Steel Pipe by Chlorinated 
Sea Water at Various Velocities. V. 
B. Vo_keninG. Corr., 6:4:123 (Apr. 
50). 


Mechanical Pipe-laying Equipment— 
What and Whether to Buy. J. G. 


CARNS JR 


Am. City, 65:4:96 (Apr. 
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DESIGNED 
FOR THE MAN . 


MODEL B 
TAPPING 
MACHINE 


FOR INSERTING ALL 
STANDARD MAKES OF 
CORPORATION STOPS 


FASTER ... Less time required to make a tap « Two ratchet 
wrenches speed up operations « Head turns freely at all pressures 


EASIER HANDLING ... Shorter height « More rigid attachment 
to the main « More room in the ditch « Fewer operations—less 
physical effort required 


EFFICIENT . . . Machine fully loaded, ready for operation before 
placing on the :nain « No disassembling to insert corporation stop 
¢ Flat link chain—positive grip on main 


See the 
HAYS MODEL B 
Tapping Machine 

demonstrated 
ot the A.W.W.A. 
Convention in 


Philadelphia 


Booths 111, 113, 
and 115 


ECONOMICAL ... Longer life of tools—more 
taps per tool ¢ Renewable bearings and working 
parts « Designed to use short pattern taps and 
screw plugs 


WATER WORKS PRODUCTS 
‘HAYS MANUFACTURING CO., ERIE, PA. 
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THE READING METER 


The Reading Meter 


An Index of Nomograms. Douglas P. Adams, ed. Ihe Lech- 
nology Press of Massachusetts Institute of Technology and John 
Wiley & Sons, New York (1950) $4 

An invaluable addition to the technical library, this book might 
also earn its keep on the bookshelf of the practicing engineer or super- 
intendent by referring him to some handy, time-saving devices. Ret- 
erences to the sources of all nomograms are given under 21 main topic 
headings. <A detailed subject cross-index helps diminish the book’s 
chief defect, which is a failure to repeat items when they properly 
belong under more than one main topic heading. Thus some of the 
diagrams which appeared in publications serving the fields of “Hy- 
draulics and Power,” “Heating, Piping, etc.,”” and even “Mining” and 
“Mathematics,” for example, are properly of interest also to those 
who might concentrate entirely on the “Water Works and Sewerage” 
section. Other defects include a failure to indicate the date up to 
which the literature searches were made, and occasional omissions, 
such as the Langelier stability diagrams from the February 1946 issue 
of this JouRNAL and Ebaugh’s pumping cost chart from March 1949. 
In general, however, the volume is a substantial contribution to the 
bibhography of technology 


The Geology of Water Supply. Cyril S. kox. The Technical 
Press, London; distributed in U.S. by Sherwood Press, P.O. Box 
1551, Washington 13, D.C. (1949) $6 


Chiefly concerned with those aspects of meteorology and geology 
which affect rainfall and, hence, water supply, in such regions as India, 
Afghanistan, Arabia, Abyssinia, and Burma, as well as continental 
Europe and Britain. A survey of hydrologic and geologic considera- 
tions, usual in such works, is supplemented by some interesting sec- 
tions on geographic aspects (mud banks, floods, etc.), hillside stabil- 
ity, engineering foundations and works, and water quality. The 
portion on tests has little structural relation to the rest of the work, 
but a good portion of the book’s value is in its loose-knit organization, 
which permits the author to draw heavily on his unusual and varied 
experiences. The addition of an index would have been helpful. 
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with KalM “Century” Ashestos-Cement Pipe 


Miles of dollar savings and miles of 
highly improved water main serv- 
ice are being laid today, in numer- 
ous localities, as more and more 
use is made of K&M “Century” 
Asbestos-Cement Pipe. The alert 
officials, engineers, planners and 
other authorities who adopt this 
advanced K&M Pipe provide 
mains which are inherently re- 
sistant to threats of soil corrosion, 
electrolysis, tuberculation and 
flow reduction. 


The same proved K&M Asbestos- 
Cement combination that makes 
all this possible, likewise assures 
strong pipe of remarkable light- 
ness. New economies are effected 


KEASBEY & MATTISON ‘V4 


in shipping, haulage and handling. 
Costs are cut still more by the use 
of K&M “Century” Simplex Coup- 
lings which permit deflection with 
standard pipe lengths, and also 
simplify any needed alignment be- 
fore backfilling. High resistance 
too, is provided against traffic 
stresses and earth settlement. 


Years of service do not weaken 
K&M “Century” Pipe. It can be 
recovered and relaid in its original 
pressure class. Add the long-term 
maintenance savings to the instal- 
lation economies and you can 
plainly figure why the strong trend 
today is to K&M “Century” 
Asbestos-Cement Pipe. 


COMPANY AMBLER PENNSYLVANIA 


ANature made chsbeslos... 


Keasbey & Mattison has made it serve mankind since 1873 ; 


See usat... 

BOOTHS 341 and 343 pictured above, 
MAY 21-26, 1950 

Convention Hall, Philadelphia 


Americon Water Works Association Annval Convention 
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PERCOLATION AND RUNOFF Vol. 42, No. 5 


(Continued from page 22) 


A New England Industrial Wastes Conference is to be held June 
26-28 at Massachusetts Institute of Technology. The intention is to bring 


together representatives of industry, control agencies and engineers and 


research workers in a discussion of pollution and control problems. Prof. 
Rolf Eliassen and Clair N. Sawyer of M.I.T. are on the conference 


committee. 


Our recent awakening to the fact that water runs in the A.W.W.A. 
family led senior member Edward Bartow to marshal the proof that it has 
always been so (see letter, P&R, p. 42). It is interesting to note, too, that 
the nine father and son combinations he lists (below) include three past- 
presidents (*) and one charter member (+). Thus, we continue our 
genealogical probe. 


Father FAMILY Son 

Frank C., Megr., Water Co., Amsbary Frank C., Jr., Mgr., Illinois 

Champaign, Ill. (June ‘02) Water Service Co., Cham- 
paign, Ill. (Jan. ’27) 

Edward §S., Upper Montclair, Cole E. Shaw, Chief Engr., Pitom- 

N.J. (June '02) eter Co.. New York, N.Y. 
(Oct. 

A. N., Supt., Water Works, Denman Charles S., Gen. Mer., Water 
Des Moines, Iowa (June Works, Des Moines, lowa 
'86)* (Dee. '15) 

J. M., Supt., Water Works, Diven J. M., Jr., Engr., The Leadite 
Troy, N.Y. (Apr. ’84)* Co., Jackson Heights, N.Y. 

(June '13) 

Michael, Davenport Water Donahue J. P., Secy.-Treas., Daven- 
Co., Davenport, lowa port Water Co., Daven- 
(Mar. ‘81)+ port, lowa (Apr. ’84)* 

Harrison P., Metcalf & Eddy, Eddy Harrison P., Jr., Metcalf & 
Boston, Mass. (May '25) Eddy, Boston, Mass. (Apr. 

W.R., Supt., Citizens Water Gelston W. R., Supt., Water Com., 
Works Com., Quincy, IL Quincy, Ill. (Jan. °42) 
(July '07) 

Allen, Civ. Engr., New York, Hazen Richard, Malcolm  Pirnie 
N.Y. (May '96) Engrs., New York, N.Y. 

(July °37) 

William, Supt., Water Works, Molis Walter W., Supt. of Distr., 
Muscatine, Lowa (Mar. Water Works, Muscatine, 

lowa (July °35) 


Francis S. Friel, consultant of Albright & Friel, Philadelphia, has 
been appointed to fill a vacancy in the Board of Directors of the American 
Society of Civil Engineers. 


(¢ ontined on pau Sé 
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(Continued from page 80) 


N. T. Veatch, past-president of A.W.W.A. and consultant of Black 
& Veatch, Kansas City, Mo., has been reappointed by President Truman, 
along with the other five nongovernment members, to a second one-year 
term on the eleven-man Water Pollution Control Advisory Board. The 
hoard was created by the Water Pollution Control Act of 1948 to review 
U.S.P.HLS. pollution control activities and make recommendations to Sur 
geon General Scheele. Grants for pollution study under the act were 
terminated for the current fiscal year with nearly all of an initial $1,000,000 
appropriation disbursed to various states and agencies. 


Dr. Everett P. Partridge, director of research for Calgon, Inc., and 
Hall Laboratories, is succeeding Dr. Ralph FE. Hall as director of both 
organizations. Dr. Hall, who remaims with the firm as a consultant, was 
honored on the occasion of his 25th anniversary with the firm-—a_ sub- 
sidiary of Hagan Corp.—by a celebration which took four days and covered 
3,000 miles 
Pittsburgh to Florida and back. The chairman and one other member otf 
the board of directors are located in Vero Beach, Fla. 


, Via two private Pullman cars which took the celebrants from 
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AMONG|\WATER WORKS PROOF 


“STERELATOR EFFICIENCY” 


ELLIS PIPE T00 
CUTTER | LARGE 


is BEST 


FOR CUTTING LARGE SIZES Actual Users—THE BEST PROOF OF ALL— 
OF PIPE Prove our claims that Everson SterElatorS are 
DEPENDABLE - SAFE - EFFICIENT 


No. 01 Cuts Pipe 4” to 8” Easy to operate at LOW MAINTENANCE COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
No. 1 Cuts Pipe 4” to 12” accurately for all water sterelizing gt: Aang 
Furnished for manual or automatic operation. 
WRITE FOR OUR Everson SterElatorS utilize s high vacuum. 
( arenes CATALOG The indicating FLOW METERS have a 10 to | ratio 


or 
PIPE CUTTING TOOLS 


FLLIS & FORD MFG. CO. SigrplatorS 


core 
FERNDALE 20, MICH. Sweet, Chicage 10. 
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YOU GET ALL THESE ADVANTAGES IN 


WATERWORKS ENAMEL 


1, TEMPERATURE RESISTANCE... 


Barrett* Waterworks Enamel does 


2 AMPLE FLEXIBILITY.......... 


not flow at temperatures os high “ 

as 160°F. It will not crack, even 

oat —20°F. 

BARRETT Waterworks Enamel yy 4 
withstands “breathing” of the pipe, 5 
and deflectional stresses caused 


by loading of the back-fill. 


PERMANENT SMOOTHNESS... 


BARRETT Waterworks Enomel 
prevents tuberculation or incrusta- 
tion. Hazen-Williams “C" averages 
150. Line copacity is sustained. 
Power requirements do not rise. 


4. UNUSUAL TENACITY......... 


BARRETT Waterworks Enamel 
assures a firmer bond at 
the interfaces of the steel, 


primer, and 


Barrett Waterworks Enamel 
meets every one of the exact- 
ing and extremely practical 
requirements of the American 
Water Works Association's 
Standard Specifications for 
Coal-Tar Enamel Protective 
Coatings for Stee] Water Pipe. 
The Barrett organization will 
be glad to advise on materials 
and on application procedure, 
and to consult with you on 
any pipe-coating problem. 


THIS INTERESTING BOOK IS AVAILABLE 
UPON REQUEST. In its 145 pages the 
Barrett Water Works Manual! re- 
produces the A.W.W.A. Specifica- 
tions, and shows types of equipment 
and application data of interest to 
design and construction engineers, 
and water department officials as 
well as to all interested in water 
supply, distribution, irrigation, 

wer, or conservation projects. 

us send you your copy. 


THE BARRETT DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Strest, New York 6, N.Y. 
*Reg. U. 8. Pat. Of. 
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(Continued from page 82) 

Both animal and vegetable descended upon New York City simul- 
taneously last month to create still another crisis in water, for both the 
circus and the flower show are large-scale water consumers. What with 
brand new regulations prohibiting the watering of lawns, gardens and side- 
walks as well as placing drastic limitations upon the use of water in refrig- 
eration and air-conditioning equipment, New Yorkers were in little mood 
for the monkey business of weed teed 

Exhibitors in the International Flower Show, who depend upon water 
not only to keep their displays from wilting but for such props as fountains, 
brooks and waterfalls, made quick arrangements to import the precious 
liquid from their home communities and to reuse the supplies needed for 
their mechanical gadgets. At last reports, however, the circus had come 
up with no better measures than austerity and the possibility of washing 
elephants in the Hudson or in olive oil. For the hippos, at least, an 
austerity program will merely place them on a par with their uncaptured 
and uncaptivating kind in Africa, where the drought has killed off many 
and made the rest puddle-huddlers in the mud of what used to be Lake 
Rukwa in Tanganyika. 

Meanwhile, the drought bout goes on and the deluge of solutions to the 
problem pours in with every mail. A Montreal man has asked for $5,000 
as a fee for starting his electrostatic vapor discharger; a Detroiter asks 
$10.49 for creating a shower, $50 per thunderstorm and $100 per blizzard 
(in season); a Bridgeport inventor, of “sound mind, second to none,” 
asked water department officials to view his rainmaking invention; a 
Brooklynite suggested picking up ice cakes from other states and dropping 
them in the reservoirs; diviners from all over the world have volunteered 
their services; and someone thought it would be a good idea to stop 
advertising pills that required water as a chaser. But what has apparently 
been most successful in boosting water levels in the reservoirs has been the 
threat of cloud bombardment by the scientific rainmakers. Poised for some 
time now to make their first experiment, they have been thwarted almost 
every day by rain. And if some overanxious amateurs are getting into that 
act, too, they apparently haven't been, or even claimed to be, successful. 

Right now, New York’s reservoirs are some 75 per cent full, the 
increase due entirely to natural precipitation and unnatural conservation. 
But if the screwballs and the scientists haven't yet added a drop to the 
bucket directly, they have been of tremendous value indirectly in keeping 
the shortage and the need for conservation constantly in the public eye. 
And if the bus line operator who wants to sell his services to the water 
department in operating tours of the reservoir areas to make New Yorkers 
more aware of the shortage is a little late in coming forward, he at least 
has the right idea. 

Anyway the camels are in their element. 

(Continued on page 86) 
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OMEGA 


Don’t miss Booths 137, 139, 141, 143, 145 at the 
AWWA Convention, May 21 through 26, Conven- 
tion Hall, Philadelphia. See the full line of Omega 
Feeders in action. We're looking forward to your 
visit! Omega Machine Company (Division of 
Builders Iron Foundry), 365 Harris Avenue, Prov. 
1, Rhode Island. 


THE LAST WORD FEEDERS 


OMEGA 
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(Continued from page 84) 
The water word is The Word these days—at least in the New York 
metropolitan area. Having been firmly established in the public conscious- 


ness during the depth of the drought it has now snowballed into enough 


prominence to merit exploitation as an “Open Sesame” to public attention. 
Thus, when the New York Public Library began lobbying for a bigger 
slice of the city budget, it entitled its appeal “Reservoirs Reach Serious 


Low” and told its whole story of librarian and money shortages in water 


works terms. And when the Journal-American sponsored a baby picture 


contest, one perspicacious parent made sure of a prize by labeling the 
photo of her bawling baby “The Superintendent of the Water Works.” 
But not only these climbers-on the water wagon, every editor has developed 


an acute awareness of the worth of water stories. So when news broke of 


an airborne fungus that may destroy oak trees, in much the same manner 


as American chestnuts were killed 40 years ago, it was immediately assayed 


in terms of its possible destruction of watershed cover. And little items 


like the lawsuit of the British Royal Automobile Club against the Leeds 


City Council to protect its members against an extra levy of 50¢ a quarter 


for automobile washwater have progressed from the wastebasket to the 


front page. Meanwhile, editorialists, even of such serious publications as 


Nucleonics, have discovered water worthy of their most profound consid- 


eration; and water letters-to-the-editor have been given highest publication 


priority. LEven though rainfall and new reservoirs will quickly dissipate 


its present momentum, we can hope that this favorite snowball of ours will 


not completely disintegrate upon impact with adequacy and that, having 


successfully weathered a place in the sun, it will not then quickly melt away 


in the shade. 


But speaking of words, we were most interested to note recently 
that the Academy of Sciences of the Soviet Union is now ready to 


‘ 


‘cleanse” 
Russian science and technology of foreign words. Borrowing a phrase 


from Wallace & Tiernan, we might well observe that in Russia, apparently, 
“The Only Safe Science Is a Sterilized Science.” 


(Continued on page 8&8) 


SUBMERGED PIPE LINE 
CONSTRUCTION 


BOYCE COMPANY 


Phone 3-2530 Clearwater, Fla. 


P 
a 


From the smallest town to the largest city .... the demand for 


HERSEY WATER METERS 


is constantly on the increase for they have been found to give the best 
and most economical service for more than 60 years. Ask experienced 
water works officials —they know! 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


* 
| =. | 
BRANCH OFFICES: YORK PORTLAND, O85. — PHILADELPHIA — ATLANTA — OALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 
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(Continued from page 86) 

Pe A new tapping machine—the 
Hays Model “B”—has been produced 
for drilling, tapping and _ installing 
corporation stops in mains under full 
pressure. The machine is said to of- 
fer faster and easier operation on the 
installation of all standard makes of 
stops in the 4- to l-in. size range. The 
machine is fully loaded before being 
installed on the main and its use pre- 
vents troublesome shutdowns, with 
their consequent danger of contamina- 
tion. 

Additional information is available 
from the Hays Mfg. Co., Erie, Pa. 


Attractive working conditions are an integral part of management's 
technique in competing for personnel these days, but we hadn't realized how 
advanced the movement was until the other day, when Myron Mansfield 
reported noting the following item in a set of specifications issued by the 
registered architect and engineer on a pipe-laying job for a brewery: 

Free beer will be served for fifteen minutes at lunch time and after the 
regular work hours of the Contractors, for regular employees of the Contractors 
working on the project. 


Remembering that Joe Schwada, chairman of the committee which devel- 
oped A.W.W.A.’s new pipe-laying specs, came from famous Milwaukee, 
we had a sudden suspicion, but close examination of our 7D.1—T document 
demonstrated the injustice of our thought. The fact that the specification 
was original with the firm involved, however, should not bar its adoption 
by other organizations. As a matter of fact, we're willing right now to 
sign up with any contractor who can get a similar deal on a job for a bank. 


(Continued on page 90) 


Loose-Leaf BINDERS Sturdily bound in blue canvas 


with lettered backbone, the 
for A.W.W.A. Standards binder has durable metal hinges, 
capacious 1%-in. rings and 
Price $2.50 eight blank separator cards with 
projecting tabs. All A.W.W.A. 
AMERICAN specifications will be provided 
WATER WORKS punched to fit the binder as 
ASSOCIATION soon as the older stocks have 

500 Fifth Ave. New York 18, N.Y. been exhausted. 
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DIESEL POWERED MUNICIPAL 
PUMPING STATION REPORTS 
PUMPING COSTS CUT 25% 


87% EFFICIENCY RANGE 
CHARACTERIZES PEERLESS PUMP 
INSTALLATION FOR EASTERN CITY 


Municipalities count high efficien 
cies over extended pumping periods 
as only one reason for their accept 
ance of Peerless centrifugal pumps. 
Dependability, ease of maintenance, 
widest capacity range, quality 
construction set the Peerless standard 
for pump performance and operat- 
c ea “ ing economy. Look to Peerless for 
vel pressur continued leadership in pumping 
City Magazine. 67 powun™ water at measurable savings. Write 
February, 1950 . today for Bulletin B-1300 describ 
* ing and illustrating Peerless Type A 
horizontal pumps, shown installed 
in the photo above. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, California, and Indianapolis, Indi 
Offices: New York; Atlanta; Fresno; Los Angeles; Chicago; 
St. Lowis; Phoenix; Dallas, Plainview ond Lubbock, Texas. 


three New Pu ol | 
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(Continued from page 88) 


The dedication of its new quar- 
ters at 345 Harris Ave. marked the 
celebration on March 31 of the 130th 
anniversary of the related Providence, 
R.I., firms of Builders Iron Foun- 
dry, Builders-Providence, Proportion- 


eers and Omega Machine Co. 
Taking part in the ceremonies 
were Mrs. Henry S. Chafee, wife of 
the company’s president, who cut the ribbon at the door of the new office 


building (left to right in the view above); Rhode Island Governor John 
QO. Pastore; Henry S. Chafee; Providence Mayor Dennis J]. Roberts; and 
karl H. Bradley, executive vice-president of the company. 


A mobile FM radio system utilizing selective calling has been installed 
by the Chicago Water Dept. The system connects pumping stations, intake 
cribs, a patrol tugboat, and chief engineer DeBerard’s private car to depart- 
ment headquarters. The equipment was provided by Federal Telephone 
& Radio Corp. 


(Continued on page 92) 


L IMI T ORQUE 
VALVE CONTROLS 


Operate by the “push of a button’’, from either re- 
mote or nearby control panel. They prevent damage 
to stem, seat, disc, gate or plug, because the Torque 
Seating Switch limits the torque and thereby shuts 
off the motor, before trouble can occur. Thousands 
are in daily use on land and sea. Other features are: 


Self-contained unit—no gears, nuts or bearings to buy. 
Weatherproof, dust-tight and watertight construction. 
Hammerblow device. 

Non-rotating handwheel built into the unit. 

Automatic declutching. 

One terminal board for all electrical connections. 


Write for new Catalog, and please use your Business Letterhead when writing 


PHILADELPHIA GEAR WORKS, Inc. 

ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 

NEW YORK © PITTSBURGH * CHICAGO * HOUSTON 
In Canede: Williem end J. G. Greey Limited, Toronto 


OH ‘al 42, No. 5 
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Drury-McNamee & Porter specified TOREX 
in color for filters as early as 1937 


RURY-McNAMEE & PORTER, Consulting Engineers, Ann Arbor, 

Michigan, specified Torex Enamel Deep Sea Green in 1937 for the 

submerged concrete filter basins at Highland Park, Michigan. Applied 
that year, Torex still beautifies the concrete. . 


What Torex means to the client. A novel idea it was at the time, 
to paint submerged concrete with a cheerful color. Now most engineers 
recognize that Torex Enamel brings a sparkle to the water, a new beauty 
to the plant. Because of the tilelike Torex finish, the plant stays spot- 
lessly clean almost without effort. Deputy Superintendent Vern Hine- 
brook, pictured above, says: “I’m really proud of my filter plant!’ 


Why does Torex last so long? Constant submersion in water does 
not soften the resistant rubber base. Nor dochemicals like soda, alum and 
chlorine. Torex remains tough and hard. It adheres firmly to the 
concrete. It never peels, blisters or powders off. 


It’s easy to specify Torex. Sample Specification: “All concrete sub- 
merged in water shall be painted with one coat of Torex Undercoater 
(1 gallon, 200 square feet) and one coat of Torex Enamel (1 gallon, 250 
square feet) in a color to be selected by the engineer.”’ 


If you wish to speak with the local Inertol representative about 
painting specs, please drop a postcard to: 


INERTOL CO., INC. 


19 South Park 480 Frelinghuysen Avenue 
San Francisco 7, Calif. Newark 5, WN. J. 


Torez and Inertol—Trademarks Reg. U. S. Pat. Of. 


Fil 
| 


92 PERCOLATION AND RUNOFF Vol. 42, No.5 


(Continued from page 90) 


A recruiting program designed to staff technical health missions 
overseas is being undertaken by the Div. of International Health of the 
U.S. Public Health Service. Sanitary engineers, technicians and scientists 
are among those needed to carry out programs authorized by the Congress 
to strengthen mutual understanding between the people of the United 
States and other countries. Assignment will be made in the higher grades 
and additional allowances will be granted for overseas service. Applica- 
tion forms and further details are available from the Chief, Div. of Inter- 
national Health, Public Health Service, Federal Security Agency, Wash- 
ington 25, D.C. 


James I. Corbett, formerly city engineer for Menominee, Mich., has 
joined the consulting firm of Hitchcock and Estabrook, in charge of their 
Menominee office. 


C. Kenyon Wells, formerly division engineer of the Long Beach, 
Calif., Water Dept., has been appointed assistant general manager and 
assistant chief engineer. 


Carter Products Corp., producer of the Carlon pipe advertised on the 
facing page, advise that purchasers should specify Carlon “IXF” pipe for 
potable water service. An otherwise similar pipe—Carlon “E’’—cannot 
he used to carry liquids intended for human consumption. 


Kennedy Valve Mfg. Co. has purchased the Semler Co. of Jeannette, 
Pa., manufacturer of cast-iron pipe fittings. The addition will round out 
the present Kennedy line of malleable iron and bronze fittings. 


J. H. Barnett Jr. has been appointed general sales manager for Reilly 
Tar & Chemical Corp. Previously he had been plant manager in Chatta- 
nooga and more recently southern district sales manager. 


Prevent Sand Beds From Cracking 
Eliminate Mud Balls 

Save Wash Water 

Lengthen Filter Runs 

Higher Rates of Filtration 


STUART CORPORATION, 516 N. Charies Street, Baltimore 1, Md. 
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INSTALL GUARANTEED 
CORROSIONPROOF CARLON PLASTIC PIPE 


( CARLON is the modern answer to the old problem of 
periodic replacement of corroded pipe in water and 
sewage lines. This remarkable new plastic pipe is guaranteed 
forever against rot, rust, and electrolytic corrosion. It has a 
projected service life more than double that of ordinary pipe, 
even under the most severe conditions. 
Flexible and extremely light in weight, CARLON is easier and 
more economical to install. Long sections can be handled by 
one man, who can lay the pipe and then make joints in two 
minutes. In addition, many fittings necessary for ordinary 
pipe are completely eliminated. 


CORROSIONPROOF + LIGHT WEIGHT + FLEXIBLE 


These features make CARLON PLASTIC PIPE the outstanding 
water transmission development of the century. 


Write today for additional information, or 
call BRoadway 6565 for immediate service. 


CHECK CARLON SIZES « + LENGTHS + + WEIGHT + + STRENGTH 


— 
CALCULATED NORMAL 
SHIPPING 


LENGTHS 
CARTER PRODUCTS. 
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25 fr. ste. CLEVELAND 5, OHIO 
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SERVICE LINES 


APPROVED 


by LABORATORIES, Inc. 


GREENBERG 


Independently Valved HYDRANTS 
for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to ave Greenberg 
California-type fire hydrants. Now, after 
exhaustive tests, Underwriters’ Laborator- 
ies, Inc. has confirmed your judgment. 

equip with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such os you 
would expect of the people 
who evolved the California- 
type hydrant 75 years ago ore 
h shown in the free booklet “Hy- 
dronts by Greenberg.” May we 


BRONZE PRODUCTS 


CREENBERG 
M. GREENBERGS SONS 


765 Folsom St + San Francisce Calif EXbreok 2-3144 


| trating 


Co., 


V ol. 42, No. 5 


A bulletin explaining and illus- 
corrosion control in water 
tanks by cathodic protection is avail- 
able from the Cathodic Rustproofing 
Carrizo Springs, Tex. 


Ammonia alum, potash alum and 


| aluminum sulfate (iron free) are the 


subjects of three technical data sheets 
available, with samples, upon request 
from C. Tennant, Sons & Co. of New 
York, Empire State Bldg., New York 
1. Each sheet contains descriptive 
information and _ specifications and 
describes common applications and 


| methods of packing. 


| & Lomb Optical Co., 


asking. 


| “Corrosion and the 


Laboratory microscopes of Bausch 
Rochester 2, 
are described in a new 24-page 
D-185, available for the 


A price list is attached. 


catalog, 


Factors to be considered in se- 
lecting metals are discussed at 
length in a 12-page booklet entitled 
Final Choice,” 
published by International Nickel Co., 
67 Wall St.. New York 5. The article 
by W. D. Mogerman and F. L. 
LaQue and is intended as a chapter 
in a book on the contribution of nickel 
and its alloys to chemical engineering. 


is 


Publications of Proportioneers, 
Inc., P. O. Box 1442, Providence 1, 
R.1., are indexed and described in a 
folder just issued. Among the items 
listed are bulletins on equipment and 
methods, and reprints and instruction 
manuals. <A return card is included to 
simplify obtaining the publications de- 
sired. Ask for Bul. CAT. 


(Continued on page 96) 
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Waterworks Superintendents 
saving money through 
the SIMPLICITY of 


AMERICAN (Bronze Case) WATER METERS 
NIAGARA iGalv. Iron Case) WATER METERS 


r revenue 
th the of 
AMERICAN Meters. Malnten- 


BUFFALO METER CO. 


2914 MAIN STREET, BUFFALO 14, N. Y. 


5 
4 
systema an ci towns 
cand villages throughout the 
hat 
parts, so Buffalo Meters 
at lowest cost per thousand 
; 
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SERVICE 


a\ 


Only the Goldok Model 87 
offers these BIG features: 


PENTODE TUBES: 
These tubes hove biased volt. 
ege which mokes possible 
shorply defined separation 
of closely spoced pipes. 


MICROTUNING: 
The metal handie is quickly 
ond rigidly locked for per 
fect electronic balancing 


APPROVED LICENSE: 
TheGoidok Company mon- 
viactures the only Pipe Lo- 
cater licensed by Western 
Electric, added ossvrance 
of better performance. 


EXACT toecation of 
sburied pipes, mains, 
gates, tees, etc. « Total 
weight, 1! ibs.—one man 
operation! « Strong, pos- 
itive location signal « 
Stondard miniature radio 
tubes ond flashlight bot- 
teries « Lasts lifetime— 
gvoranteed performance. 


Write for FREE literoture. 


1502 W. Glenoaks Blvd. 
GLENDALE 1, CALIFORNIA 


| cations, 


| cury Manometer Flow 
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(Continued from page 94) 


A test sieve shaker for sieve 
analysis of filter materials, chemicals, 


| ete. has been developed by Syntron 


Co., 428 Lexington, Homer City, Pa., 
and is described in a leaflet just issued. 
The small, portable device con- 
trolled by a timer and operates on 
100-v., alternating current to produce 
an electromagnet-driven vibratory ac- 
tion, the amplitude of which is ad- 
justable. The instrument accommo- 
dates six standard 8-in. sieves, and ad- 


1s 


| justable feet and a built-in spirit level 


permit precise leveling. 


Complete, self-contained domestic 
water systems for shallow or deep 
wells are described in Bul. 50-A of 


the Duro Co., 537 E. Monument Ave., 


Dayton 1, Ohio. It might be infor- 


_ mation worth having when refusing 


applications for extensions to the mu- 


nicipal supply. 


A cold-applied pipe wrapping of 
adhesive-treated polyethylene film is 
described in a bulletin on Polyken tape 
distributed by Plastic Engineering & 


Sales Corp., P. O. Box 1037, Fort 
Worth, Tex. 
“Improved Clarification” through 


the use of circular collectors of the 
Ralph B. Carter Co., Atlantic St., 
Hackensack, N.J., the theme of 
Bul. 4906. Engineering data, specifi- 


capacity tables and detailed 
diagrams of all three types of collec- 
tors are included. 


Flow measurement bulletins just 
published by Fischer & Porter Co., 
Hatboro, Pa., include Cat. 37, “Mer- 
Meters,” and 
Cat. 83, “Ratosleeve Flow Meters.” 
A catalog of glass pipe and fittings, 
No. 95, is also available. 


“Steam Jet Deaerators” for steam 
power plants are the subject of Bul. 
W-210-B29 of Worthington Pump & 
Machinery Corp., Harrison, N.J. 


(Continued on page 98) 
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Continuous Sludge Low 


Woter Treatment Plont . . . Muskogee, Okla. 


ACCELATOR 


With Infilco PUSH BUTTON FILTER 
CONTROL Gives Muskogee Greater 
Capacity in Far Less Space! 


An ACCELATOR only 70 feet square softens and 
clarifies 50° more river water for Muskogee, Okla., 
as the former method did in « space 210 feet square! 
Extreme fi y of with a remote push 
button filter pom eyetom centralized on one panel, 
is a feature of this highly satisfactory installation. The 
flow through all filters is maintained at e uniform rate 
by 


to 80°; savings in space! Mixing, coagulating, settling, 
and sludge removal . . all these operations are re- 
placed in ONE COMPACT UNIT! ACCELATOR 


for our new 28 page bulletin No. 1825. Write today! 
© BETTER WATER CQNDITIONING 
AND WASTE TREATMENT SINCE 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 


Bi, | 
pressing the proper button! 
nt ACCELATORS invariably give simpler operation, _ 
‘5 faster chemical reaction, higher ratings and an ex- “My 
clusive slurry recirculating feature which produces 
ae better, clearer water in less time. They can effect up { ‘ Ht 
Saliatwns are now econommally treaung over 
on Billion Gallons of water daily Get all the facts. Send ; 
inc. 
A 


98 


HELLIGE 


TURBIDIMETER 


A TURBIDIMETER 


SERVICE LINES 


WITHOUT STANDARDS 


The Hellige Turbidimeter does not 
require standard suspensions and is not 
affected by fluctuations in line voltage. 


ACCURATE, FOOLPROOF AND 
UNIVERSAL, this precise instrument 
is ideally suited not only for turbidity 
and sulfate determinations of water but 
for ts of suspended matter 
in general. Turbidity measurements can 


be made down to rero-turbid water. 


Those familiar with the cumbersome, 
long tubes and inconvenient methods 
employed with older apparatus will ap- 
preciate the short tubes of the Hellige 
Turbidimeter and its simple operation 
which permits anyone without special 
training to make determinations quickly 
and accurately. 


WRITE FOR CATALOG No. 8000 


HELLIGE 


INCORPORATED 


NORTHERN BLVD. LONG ISLAND CITY 1, 


Val 42, No. 5 


(Continued from page 96) 


Cylinders are available as self- 
contained motor units designed to pro- 
vide straight line motion for such ap- 
plications as the electric or hydraulic 
operation of gate valves. Ledeen Mfg. 
Co. 1600 S. San Pedro St., Los 
Angeles 15, Calif., describes its lines 
of cylinders, rod and head attachments 
in Bul. 500, “Ledeen Cylinders.” 


A pictorial presentation of Dura- 
plastic air-entraining cement is offered 
in the 20-page commemorative book- 
let, “A Decade of Atlas Duraplastic.” 
Copies may be obtained from Univer- 
sal Atlas Cement Co., 723 Chrysler 
Bldg., New York 17. 


Determination of lowest power 
costs by quick visual check is prom- 
ised by Worthington Pump & Ma- 
chinery Corp. in a new bulletin, No. 
S-500-B-1-50, which contains a 
family of curves for various diesel and 
spark ignition gas engines. Costs are 
given in dollars per thousand kilowatt 
hours. Available from the Engine 
Sales Div. of the company at P. O. 
Box 953, Buffalo 5, N.Y. 


Liquid-level recording instruments 
are listed and documented in an engi- 
neer’s file folder compiled by Leupold 
& Stevens Instruments, Inc., Portland, 
Ore. 


A valve-sizing chart for liquids 
and gases, covering the 0.02 to 10,000 
gpm. range for liquids, has been pre- 
pared by Fischer & Porter Co., Dept. 
7007, Hatboro, Pa. The chart is 
termed Supplement 2 to Catalog 70. 


An extensive 36-page manual on 
hot process water softeners has been 
issued by Dept. 110 of Graver Water 
Conditioning Co., 216 W. 14th St., 
New York 11. The bulletin, No. 
WC-102, discusses boiler plant dif- 
feulties and methods of remedying 
them, and describes the design and 
operation of the two basic Graver 
softeners 
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Breaking Through Paveme 
Digging Bell Hole 
Keeping Bell Hole Dry 


6 | Purchase Price of Clamp 


Making Repairs 
Backfilling 


What Pric 


SO VERY SMALL is the cost of a Dresser Style 60 Clamp, 
compared to the total cost of a repair, that it makes perma- 
nence an outstanding bargain. 

That's why so many cities make it standard practice to 
clamp bell-and-spigot joints whenever they are uncovered . 
for any reason. Once installed, the Dresser Style 60 Clamp 
absorbs the vibration or movement that caused the leak. 
Eliminates the risk of losing your investment of time and 
labor due to failure of patchwork repair methods. 

Whenever leaks occur in a bell-and-spigot line, whenever 
a joint is uncovered, whenever street paving is planned, 
whenever lines are subject to movement or vibration—“fix 
it once . . . fix it for good” with Dresser Style 60 Clamps. 

Dresser Style 60's come in sizes from 3” to 60’, and are 
fully adjustable for tight fit on all classes of pipe. Write 
today for literature and prices. 


DRESSER 


Dresser Manufacturing Division, 59 Fisher Ave., Bradford, Pa. 
(One of the Dresser Industries) «+ In Texas: 1121 Rothwell St., 
Houston —In Canada: 629 Adelaide St., W. Toronto, Ont. « Sales 
Offices: New York, Philadelphia, Chicago, Houston, San Francisco, 
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SECTION MEETINGS Vol. 42, No. 5 


Section Meeting Reports 


New York Section: The annual Spring Meeting of the New York 
Section was held at the Hotel Sheraton, Rochester, N.Y., on Thursday and 
Friday, March 30 and 31, 1950. One of the outstanding features of the 
meeting was an inspection tour of the Eastman Kodak Plant in Rochester, 
which was made by about 140 members. The tour was through the various 
departments of the plant where all branches of the film industry were seen. 

Charles H. Sells, chief engineer of the State Commission on the North- 
western New York Supply, New York City, outlined in detail the new 
“Regional Plan for Water Supply for Northwestern New York State.” 
This is a regional plan that covers the counties of Eerie and Monroe for the 
eventual development of new sources of supply based on a long-term pro- 
gram. Anselmo F. Dappert, executive secretary of the New York State 
Water Pollution Control Board, Albany, presented a “Proposed System of 
Classes and Standards Applicable to Waters of New York State.” His 


paper outlined very clearly the various classifications of waters suitabie for 


various purposes, together with their chemical analyses. 

Charles R. Cox, chief of the Water Supply Section in the State Dept. 
of Health, Albany, offered a “Current Appraisal of the Fluoridation of 
Public Water Supplies,” based on the five-year experience record in New- 
burgh and Kingston, as well as other cities in the state, and a general 
resume of fluoridation and its effect upon teeth—a subject which is actively 
being considered in many sections of the country at this time. 

Fred V. H. Piper, director, and J. C. Burnett, chemist, of the Niagara 
Falls Water Dept., ably presented their paper on “Sterilization with Chlo- 
rine Dioxide at Niagara Falls.” This paper clearly described the several 
plans of chlorine dioxide treatment which they have followed, based on 
their experience record over a period of years. 

A film entitled “Water—Special Delivery,” was presented at the 
Friday morning session through the courtesy of the Elgin, Ill., Water Dept. 
It depicts very clearly, and in color, the activities of and methods used in 
Elgin, a city of about 50,000 population. The film is a very fine presenta- 
tion that other sections would do well to obtain for their meetings. 


(Continued on page 102) 
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HOW LONG 
is a water line? 


Measure it in labor time, and you'll 
discover that any water supply or 
force main is shorter when you use 
Armco Welded Steel Pipe. 

That’s because Armco Pipe is so 
easy to handle and install. The 
whole job goes faster, smoother 
and more profitably. Lengths up to 
50 feet mean fewer joints—there 
are just 106 in a mile. Even these 
go together quickly using standard 
couplers or by field welding. 

You can use Armco Steel Pipe 
with complete confidence. It has a 
high safety factor against internal 
or external pressures. And the pat- 


ARMCO WELDED 


ented method of manufacture per- 
mits visual inspection of both sides 
of the pipe wall to guard against 
flaws. A spun-ename! lining assures 
continued high flow capacity, pre- 
vents tuberculation, stops costly 
cleaning. 

With Armco Steel Pipe you can 
match exact job requirements— 
save time, labor and money. Diam- 
eters range from 6 to 36 inches; 
wall thicknesses from 9/64- to 1 /2- 
inch. Write for complete data. 
Armco Drainage & Metal Products, 
Inc., Welded Pipe Sales Division, 


1205 Curtis St., Middletown, Ohio. 
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SECTION MEETINGS Vol. 42, No.5 


(Continued from page 100) 

The Round Table Conference, which has developed into an annual 
feature, commanded the attention of practically every active member pres- 
ent at the meeting. The experience record on the Panel Discussion, led 
by S. P. Carman, consulting engineer, covered many vital topics, provoking 
a great deal of interest among our members and resulting in an interchange 
of ideas which has been of great value to them. 

Through the courtesy of the Water and Sewage Works Manufacturers 
Assn., there was a Cocktail Hour—a regular affair at meetings for the past 
three years. It worked out very satisfactorily, giving many of the less well 
known members an opportunity to meet and exchange impressions with a 
number of the veteran members. 

R. K. BLANCHARD 
Secretary-Treasurer 


The North Carolina Water Works Operators’ School will hold its 
1950 session at Chapel Hill June 4-9. Jointly sponsored by the North 
Carolina Section of A.W.W.A. and the N.C. Water Works Operators’ 
Assn., the school is to be conducted this year by the Institute of Government 
in cooperation with the School of Public Health of the University of North 
Carolina. As in the past, admission is open to residents of neighboring 
states also. 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 


oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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WATER 


Here is an easy solution to the prob- 
lems of harassed municipal engineers 
who are constantly seeking ways of de- 
tecting leaking pipe joints or pipe breaks 

. to conserve precious water supplies 
and prevent wastes. The Simplex pitot 
rod, manometer, and recorder form an 
unbeatable team for checking water 
wastes and measurement of flow through 
pipe lines in inaccessible places or where 
permanent measuring equipment is not 
installed, 


HOW CHECK 
AND LEAKAGE 


with Simplex Pitot Equipment 


WASTE 


PF PITOT ROD 


Each unit is completely portable, light 
in weight, rugged in construction and 
designed to withstand the hard treatment 
of being moved from station to station. 
By using this equipment, complete and 
accurate flow records through branches 
or trunk mains are obtainable with mini- 
mum effort. 

Write for free Bulletin #50 describing 
this equipment, to Simplex Valve & 
Meter Company, Dept. 5, 6784 Upland 
Street, Philadelphia 42, Pa. 


VALVE 


METER 


COMPANY 
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Wherever flow-control 


isa 


KENNEDY 


A.W.W. A. Valves. 


KENNEDY, Pig. 56, 
lron-Body, Double 
Dise Gate Valve. 


Whether it is a hand operated valve on a six inch line supplying a 
residential area, or an electrically controlled unit or a 48 inch main 
to a central pumping station, you can obtain the same promise of 
complete dependability and always-on-the-job performance from 
every KENNEDY A.W.W.A. valve you install. 

Page 15 of the KENNEDY Catalog shows an illustration from the 
Scientific American of October 15, 1892, of a 48 inch KENNEDY Valve 
that was installed in New York City in that year. Forerunners of the 
present waterworks valves, many such half-century old KENNEDY 
valves are still in service . . . ample testimony to the rugged strength 
and extra service that have always been built into KENNEDY valves. 

Conforming to the specifications of the American Water Works 
Association, KENNEDY A.W.W.A. Valves are especially designed 
with water works control problems in mind. They are available in 
all sizes from 3 inches to 60 inches . . . non-rising and outside-screw- 
and-yoke types . . . with a wide variety of gearing arrangements, 
controls and accessory equipment available. 


Write for complete information 


A THE 


VALVE MFG. CO. 

as 4 N N FE DY 1032 EAST WATER ST. 
ELMIRA, NEW YORK 


VALVES + PIPE FITTINGS + FIRE HYDRANTS 
OFMCE-WARENOUSES MEW YORE, CRCAGO, 4AM PRANCICO SALES Gras 
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Index 


Acidizing of Water Wells: 

Dowell Incorporated 

Activated Carbon: 

Industrial Chemical Sales Div 

Aerators (Alr Diffusers): 

American Well Works 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Alr Compressors: 

DeLaval Steam Turbine Co. 

Worthington Pump & Mach. Corp. 

Alr-Lift Pumping Systems: 

Worthington Pump & Mach. Corp 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div 

General Chemical Div. 

Stuart Corp. 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammonia Recelvers: 

Worthington Pump & Mach. Corp. 


Ammonlators: 

Everson Mig. Corp. 

Proportioneers, Inc 

Wallace & Tiernan Co., Inc 

Brass Goods: 

American Brass Co. 

M. Greenberg's Sons 

Hays Mig. Co 

James Jones Co. 

A. P. Smith Mig. Co. 

Carbon Dioxide Generators: 

Infileo, Inc 

Walker Process Equipment, Inc 

Cathodle Protection: 

Dowell Incorporated (magnesium 
anodes 

Electro Rust-Proofing Corp. 

Harco Corp., Rusta Restor Diy 

Cement Mortar Lining: 

Centriline Corp 

Warren Foundry & Pipe Corp 

Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Builders. Providence, Inc. 

Everson Mfg. Corp. 

Infileo, Inc 

Omega Machine Co. 
ers Iron Fdry.) 

Permutit Co 

Proportioneers, Inc. 

Ross Valve Mig. Co 

Simplex Valve & Meter Co 
hace & Tiernan Co., Inc 

Chemical Scale Removal Serv- 


lees: 

Dowell Incorporated 
Chemists and Engineers: 
(See Prof. Services, pp. 24-27) 
Chiorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp 
Proportioneers. Inc 
Wallace & Tiernan Co, Inc 
Chiorine Comparators: 
Hellige, Inc 
Mig. Co 

tioneers, Inc. 
We ¢ & Tiernan Co., Inc. 


(Div., Build- 


Chiorine, Liquid: 
Solvay Sales Div. 

Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
ae B. Clow & Sons 

Jresser Mig Div. 

M_ Greenberg's Sons 
ones Co. 

ensselaer Valve Co. 

A. P. Smith Mig. Co. 
Clamps, Bell Joint: 
Carson-Cadillac Co 

_— B. Clow & Sons 

jresser Mig. Div. 
Clamps, Pipe Repair: 
— B. Clow & Sons 

resser Mig. Div 
Warren Foundry & Pipe Corp. 
Clarifiers: 

American Well Works 
Chain Belt Co. 

Dorr Co 

Graver Water Conditioning Co. 
Infilco, Inc 

Permutit Co. 
Walker Process Equipment, Inc. 
Cleaning Water Mains: 


oy | Underground Pipe Clean- 


ing 


National Water Main Cleaning Co. 
Cocks, Curb and Corporation: 


Hays Mfg. Co 

James Jones Co. 

A. P. Smith Mfg. Co. 
Compressors, Portable: 
Worthington Pump & Mach. Corp. 
Condensers: 


United States Pipe & Foundry Co. 


Contractors, Water Supply: 

Boyce Co., Inc. 

Layne & Bowler, Inc. 

Controllers, Liquid Level, 
Kate of Flow: 

Builders-Providence, Inc. 

Infilco, Inc. 

= Valve & Meter Co. 

kK Sparling 

Copper Sheets: 

American Brass 

Copper Sulfate: 

General Chemical Diy. 

Teanessee Corp. 

Corrosion Control: 

Calgon, Inc 

Dearborn Chemical Co. 

Couplings, Fiexible: 

DeLaval Steam Turbine Co 

Dresser Mig. Div 

Philadelphia Gear Works, Inc. 

Customer Analysis: 

Recording & Statistical Corp. 

Diaphragms, Pump: 

Dorr Co 

Proportioneers, Inc. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 24-27) 

Feedwater Treatment: 

Calgon. Inc 

Dearborn Chemical Co 

Graver Water Conditioning Co 

Hungerford & Terry, Inc. 

Infilco, Inc. 
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of Aduertisers’ Products 


Ferric Sulfate: 
Tennessee Corp. 


Filter Materials: 
Infilco, Inc 


Northern Gravel Co 


Filters, incl. 
Dorr Co. 
Everson Mig. Corp. 

Infilco, Inc 

Permutit Co 

Roberts Filter Mig. Co. 

Ross Valve Mig. Co 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo, Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Roberts Filter Mig. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Corp., Ozone Processes 

iv. 


Feedwater: 


Build 


Fittings, Copper Pipe: 
Dresser Mig De 

M. Greenberg's Sons 

Hays Mfg. Co. 

James Jones Co. 


Fittings, Tees, Ells, ete.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 
ous Jones Co 

ennedy Valve Mfg. Co. 
M & H Valve & Fittings Co 
United States Pipe & Foundry Co 
Warren een ee & Pipe Corp. 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co 

Dorr Co 

Infilco, Inc 

Stuart Corp 

Walker Process Equipment, Inc 


Fluoride, Sodium: 
Aluminum Co. of America, Chemi- 
cals Div. 


Furnaces: 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mig. Co 


Furnaces, Joint Compound: 
Northrop & Co., Inc 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco, Inc 

Simplex Valve & Meter Co 


Gages, Loss of Head, Rate of 
Fiow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

& Co., Inc. 

Simplex Valve & Meter Co. 
Sparling 

Gasholders: 


Chicago Bridge & lron Co 
Pittsburgh-Des Moines Stee! Co. 


Gaskets, Rubber Packing: 
Northrop & Co., Inc. 
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FOR WATER SOFTENING ... TURBIDITY AND COLOR REMOVAL 
INDUSTRIAL WASTE TREATMENT... 


with independently-operated mixing, 
flocculation, stilling and sedimentation zones 


A notable improvement over conventional short-retention water treat- 
ment units. Provides individual functioning of mixing, flocculation, 
stilling and sedimentation zones. @ Its control over short-circuiting, 
control over each function and control of sedimentation through low 
weir rates mean improved effluent . . . higher filtration rates .. . longer 
filter runs... better industrial waste recovery and treatment. 


Write for Bulletin 6S6 


WALKER PROCESS EQUIPMENT INC. 
FACTORY ENGINEERING OFFICES LABORATORIES 
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Gates, 
Drainage & 


D. Wood Co. 

Gears, Bpeed Reducing: 
DeLaval Steam Turbine Co 
Philadelphia Gear Works, Inc 


Glass Standards—C olorimetric 
Analysis Equipment: 

Hellize, Inc 

Klett Mig. Co. 

Wallace & Tiernan Co., Inc 


Goosenecks (with or without 
Corporation Stops): 

Hays Mig. Co 

James Jones Co. 

A. P. Smith Mig. Co. 


Hydrants: 

ans B. Clow & Sons 
Greenberg's Sons 

gue ‘ones Co, 

cennedy Valve Mig. Co 

John C. Kupferle Foundry Co 

Ludiow Valve Mig. Co 

M & H Valve & Fittings Co. 

A. P. Smith Mig. Co 

Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

kK. D. Wood Co. 


Hydrogen lon Equipment: 
Hellige, Inc 
Wallace & Tiernan Co., Inc. 


lon Exchange Materials: 
Hungerlord & Terry, Inc. 
Infilco, Inc 

Permutit Co. 

Roberts Filter Mig. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc, 

Infilco, Inc 

Permutit Co, 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc 

Weisbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products ©o 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp 

Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 
Carson-Cadillac Co 

Cast Iron Pipe Research Assn 
Central Foundry Co 

James B. Clow & Sons 

Dresser Mig. Div. 

United States owe & Foundry Co 
Warren wont Pipe Corp 

R. D. Wood Co. 


Leak 

Goldak Co 

jos. G. Pollard Co., Inc. 

lime Slakers and Feeders: 

Dorr Co 

Infileo, Inc 

Omega Machine Co. 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 


Manometers, Rate of Fiow: 
Builders-Providence, Inc. 


Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co 

Pittsburgh Equitable Meter Div. 


Stulce: 


(Div., Build 


ADVERTISERS 


Meter Couplings one Vokes: 
Badger Meter Mig. Co. 
Dresser Mig. Div. 
Ford Meter Box Co. 
Hays Mig. Co. 
Hersey Mfg. Co. 
Jones Co. 
eptune Meter Co. 
Pittsburgh Equitable Meter Div. 
A. P. Smith Mig. Co 
Worthington-Gamon Meter Co 


Meter Reading and Record 


Hooks: 
Badger Meter Mig. Co. 


Meter Testers: 

Badger Meter Mig. Co 

Ford Meter Box Co. 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Meter Div 


Meters, Domestic: 

Badger Meter Mig. Co 

Buffalo Meter Co. 

Hersey Mig. Co. 

Neptune Meter Co 

Pittsburgh Equitable Meter Div. 
Smith Mfg. Co 

Well Machinery & Co, 
Worthington-Gamon Meter Co 


Meters, Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc 

Infilco, Inc 

Simplex Valve & Meter Co 

R. W. Sparling 


Industrial, Commer- 


Badger Meter Mig. Co. 
Buffalo Meter Co. 

Builders- Providence, 

Hersey Mfg. Co 

Neptune Meter Co 

Equitable Meter Div. 

— ex Valve & Meter Co. 
P's Smith Mfg. Co. 

w “Sparli ing 

Well Machinery & Supply Co 

Worthington-Gamon Meter Co 


Inc 


Mixing Equipment: 
Chain Belt t . 

Infileo, Inc 

Walker Process Equipment. In: 


Oronation Equipment: 
Welsbach Corp., Ozone Processes 
Div. 


Pipe, Asbestos-Cement: 
Johns-Manville Corp. 
Keasbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co 
Cast lron Pipe Research Assn 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry ( 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn 
Central Foundry Co 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 

RK. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div 

Cast Tron Pipe Research Assn 
Centriline Corp. 


PRODUCTS INDEX 


Vol. 42, No.5 


Dearborn Chemical Co. 

Koppers Co., Inc. 

Warren Foundry & Pipe Corp. 

Pipe, Concrete: 

American Pipe & Construction Co. 

Lock Joint Pipe Co 

Pipe, Copper: 

American Brass Co. 

Pipe Cutting Machines: 

Ellis & Ford Mig. Co 

Jos G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Pipe Jointing Materials; 
Jointing Material» 

Pipe Locators: 

Goldak Co 

Jos. G. Pollard Co., 

Pipe, Plastic: 

Carter Products Corp. 

Pipe, Steel: 

© Drainage & Metal 


see 
Inc. 


Products, 


Inc 
Bethie hem Steel Co 


Pipelines, 
Boyce Co., 


Plogs, 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc 

A. P. Smith Mig. Co 

Warren Foundry & Pipe Corp. 
Potentiometers: 

Heilige, Inc. 


Pressure Regulators: 
Ross Valve Mig. Co. 
Pumps, Boller Feed; 
DeLaval Steam Turbine Co. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Chemical Feed: 
Infilco, Inc. 
Proportioneers, Inc. 
Wallace & Tiernan Co., 
Pumps, Deep Well: 
American Well Works 
Layne & Bowler. In 
Peerless Pump Div., Food 
Machinery Corp 
Worthington Pump & Mach. Corp. 
Pumps, Diaphragm: 
Dorr Co 
Proportioneers, Inc. 
Pumps, Hydrant: 
Jos. G. Pollard Co., Inc. 
Pumps, Hydraulic Booster: 
Ross Valve Mig. Co. 
Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Turbine: 
DeLaval Steam Turbine Co. 
Layne & Bowler, Inc 
Food 


Peerless Pump Div., 
Machinery Corp 
Worthington Pump & Mach. Corp. 
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at every touch . war 


of the control 


RENSSELAER 
Cylinder Operated 
GATE VALVES 


SERVICE APPLICATIONS 


. Avtomatic control. 4. Filter plants. 


. Fast operation. 5. Pumping 
plants. Sectional View of Cylinder Operated Volve with 
3. Frequent tron Bross-lined Mydrovlic Cylinder end Tucks 


operation. 6. Remote control. Paching type pistons. Cylinders else aveiloble 
in Skeleton Bross type construction, ond with 


Cup Leother Packing 


for operation must be fast and positive, no matter where the 

location, you can depend upon Rensselaer Cylinder-operated Gate 
Valves. Their construction is rugged and simple. They are furnished 
for valves of all sizes and working pressures, for either hydraulic or 
pneumatic operation. Where the valve is to be used for THROTTLING, 
adjustable stops may be supplied for adjusting piston travel. For throt- 
dling service or frequent operation service we recommend Rensselaer 
Square Bottom Gate Valves. These are the valves with the THREE- 
POINT support of the gates, which eliminates any tendency of gates 
to tilt, bind or score seat faces when partly open. 

Upon request, a Rensselaer representative will be glad to call and 
discuss your problems of Valves and Valve operation, without any obli- 
gation on your part. Complete details of the above valves and other 
Rensselaer products are given in newest Catalog H. Send for your copy. 

LEADERSHIP FOR OVER 65 YEARS 


RENSSELAER 


VALVE COMPANY 
Mydronts © Gote Valves © Squore Bottom Valves 
Check Valves @ Topping Sleeves ond Valves © Ai Release Volves 
TROY, NEW YORK 
of Neptune Meter Compony 
Atlente, tole-Cynwyd, Pe. Chicege, Dalles Seaver, Heverhill, Mew Hornell 
Lor Angeies Memphis Obloh City Pittsburgh Sen Froncece, Seorie 
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Recorders, Gas Density, CO., 
80>, ete.: 

Permutit Co 

Wallace & Tiernan Co., Inc 


Recording Instruments: 
Builders- Providence, Inc 
Infilco, Inc 

R. W. Sparling 

Wallace & Tiernan Co., Inc 


Reservoirs, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 


Sand Expansion Gages; see 


ADVERTISERS’ 


Gages 
Sleeves; see Clamps 
Sleeves and Valves, Tapping: 
ames B. Clow & Sons 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 


A. P. Smith Mig. Co. 


Sludge Blanket Equipment: 
Permutit Co. 


Soda Ash: 
Solvay Sales Div. 


Sodium Hexametaphosphate: 
Caigon, Inc. 


Softeners: 

Dearborn Chemical Co. 

Dorr Co 

Graver Water Conditioning Co 
Hungerford & Terry, Inc. 
Infilco, Inc 

Permutit Co. 

Roberts Filter Mig. Co 


Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infileo, Inc 

Permutit Co 

Tennessee Corp. 


Standpipes, Steel: 

Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 
Steel Plate Construction: 
Hethiehem Steel Co. 

Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 


Storage Tanks; see Tanks 


Strainers, Suction: 
M. Greenberg's Sons 


R. D. Wood Co 


Surface Wash Equipment: 
Permutit Co 
Stuart Corp. 


Swimming Pool Sterilization: 
Everson Mig. Corp. 
Omega Machine Co 
ers tron Fdry.) 
Proportioneers, Inc 
Wallace & Tiernan Co. Inc 
Welsbach Corp., Ozone Processes 


(Div., Build- 


Div. 


Tanks, Steel: 

Bethlehem Steel Co 

Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co. 


Tapping Machines: 
Hays Mig. Co 
A. P. Smith Mig. Co. 


Taste and Odor Removal: 

industriai Chemical Sales Div 

Infileo, In 

roportioneers, Inc 

Waiker Process Equipment, 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 


Telemeters, Level, Pump Con- 
trol, Kate of Flow, Gate 
Position, ete.: 

Builders- Providence, 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc 

Wallace & Tiernan Co., Inc. 


Inc. 


Steam: 
Turbine Co 


Turbines, 
DeLaval Steam 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 

Central Foundry Co 

James B. Clow & Sons 

Ford Meter Box C: 

M & H Valve & Fittings Co. 
Rensselaer Valve Co 

4 P. Smith Mfg. Co 

R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mig. Co 


Valves, Altitude: 
Ross Valve Mig. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg's Sons 

M & H Valve & Fittings Co 

Rensselaer Valve Co 


RK. D. Wood Co. 


Valves, Detector Check: 
Hersey Mig. Co. 

Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mig. Co 

M & H Valve & Fittings Co 
Philadelphia Gear Works, In 
Rensselaer Valve Co 


A. P. Smith Mfg. Co. 
Valves, Float: 

Koss Valve Mig. Co., Inc. 
Valves, Gate: 

Dress: Miz Div. 

_— mes Co 

Connedy Valve Mfg. Co 
Ludlow Valve Mig. Co. 


PRODUCTS INDEX 


Vol. 42,No.5 


M & H Valve & Fittings Co. 
Rensselaer Valve Co. 
A. P ees Mig. Co. 

ood Co. 


Hydraulically Oper- 


James B. Clow & Sons 
Kennedy Valve Mig. Co 

M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mig. Co 

R. D. Wood Co 


Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mig. Co 
Ludiow Valve Mig. Co 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 
Ross Valve Mig. Co. 


Valves, Swing Check: 
James B. Clow & Sons 

M. Greenberg's Sons 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Hie. Co. 

R. D. Wood 


Dearborn Chemical Co. 
Inertol Co., Inc. 


Water Softening 
Softeners 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, In 
Wallace & Tiernan Co., 


Water Treatment Plants: 

American Well Works 

Chain Belt Co 

Chicago Bridge & Iron Co 

Dearborn Chemical Co. 

Dorr Co 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilce, Inc 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mig. Co 

Stuart Corp. 

Walker Process Equipment, 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, Inc 

Wrenches, Hatchet: 

Dresser Mfg. Div. 


Zeolite; see lon 
Materials 


see 


Plants; 


Inc. 


Inc. 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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SAVES IN COST OF DELIVERED WATER 


7WROUGHOUT 


Installation of 68’ pipe in El Monte 
Pipe Line, Section IV, for City of 
San Diego, California. 


INSTALLATIONS NOW TOTAL 
4 NEARLY ONE MILLION FEET 


There are five basic reasons why this superior pipe helps reduce 


the cost of delivered water. They are: low first cost; ease of in- 
stallation; sustained marimum performance; freedom from main- 
lenance; permanence. These and other reasons account for in- ; 

stallations throughout the Pacific area, from Canada to Mexico. 


This pipe is another example of American's ingenuity and skill 
aes in the development of better products for water supply lines. 
as Further information is available upon_request. 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 


P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakland, San Diego, Portland, Oregon 
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THIS IS IT! >>> 


The greatest improvement in register construc- 
tion since the invention of the straight reader 


NEW 


STRAIGHT READING 
REGISTER} } > >>> 


RECORDING IN EITHER CUBIC FEET OR GALLONS 


YOU GET—ALL THESE 
—as always, your ADVANTAGES 


choice of registers 


when you buy new {MPROVED MECHANICAL DESIGN. Number 
- wheels are recessed to receive pinions, making it 


straight reading impossible for pinions to get out of line and bind. 


STAINLESS STEEL DIAL plate with all indications — 
permanently etched into surface. Won't chip, crack or 
discolor. 


HEAT-PROOF WHEELS of plastic are impervious to 
corrosive attack. Impressed black numerals on white 
background provide good visibility. 


Now available 
on new meters or 
for parts replace- 
ment. SIMPLIFIED RESETTING TO ZERO. After removing 
a simple spring clip, pinion and number wheel shafts 
easily slide through the brackets to facilitate resetting. 


LARGE RED TEST HAND and clearly graduated dial © 
aid in calibration and detecting small flows. 


PITTSBURGH EQUITABLE 
WATER METERS 


impire Type 12 Pittsburgh Equitable Meter Division Arctic 
impire Type 14 
ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Po 


Atlonta Boston Chicago Columbus Houston Kansas City Los Angeles 
New York Pittsburgh Son Francisco Seattle Tulsa 
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y “What d’ya mean, using all 
Everdur might cost less?” 


JOE “I 


you think you re saving money by using 


Everdur for only part of this job.” 


iM: “OF course. These other materials are cheaper.” 

JOE: “But you know they won't resist corrosion as long ag 
Everdur—you're going to have to replace them eventually” 

JIM: “We-e-ell 

joe: “Then there's the fact that Everdur costs less to fabricaté, 
It's easy to work and machine.” 


yim: “Yeah?” 


joe: “Sure. And don’t forget, built-up assemblies are lighter... 
easier to operate. That cuts costs.” 


yim: “Okay, okay. You win. I guess we will be money ahead ta 
use Everdur all around.” 


Dozens of sewage plant and waterworks case 


histories testify to the efficiency and long range 


economy of using Everdur 


to resist corrosion 
in such installations. These ANaconpA Copper- 
Silicon Alloys combine the corrosion resistance 
of copper with high tensile strength. 


Everdur. iwailable in practically all 


t Pat. OF 


Where corrosion resistance counts 
—wuse Everdur 


wrought forms such as sheets, plate s, rods bars, 
and in structural shapes such as angles, chan- 
nels, tee shape s and “I” beam sections; also in 
casting ingots. If you would like to know more, 
just write to The American Brass Company, 
Waterbury 20, Connecticut. In Canada: Ana- 


conda American Brass Ltd., New Toronto, Ont. 
72 


ANACONDA 


COPPER-SILICON ALLOYS 
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Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—-but the joints also must be 
tight, flexible, and long lived, else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material” used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE, 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint, but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years 
Saves at least 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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